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R FOUNDRY HAVE USED ' 
IN THE LAST SIX YEARS . 


UR EMPLOYEES SEARCH 
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) $600, 000 MORE PROFIT 
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EVALUATING THEIR OWN Work Smarter . . - Not He 
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‘BUY A FORK LIFT TRUCK... DON'T PURCHASE UNTIL 






































> YOU! VE READ W. A, -MEDDICK'S ARTICLE IN MODERN CASTINGS . 


How to Select a Fork-Lift Try 
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(THE ElMcO CORP, DEVELOPS . . ue. 


New St | Alloy 








Se . - HIGH SPEED MELTING IS HERE ‘ 





MELT 600-POUND HEATS OF IRON IN 25 MINUTES 


{ ONLY 7 MINUTES NEEDED TO MELT DOWN 209 " 


POUNDS OF BRASS : 








High Speed Melting p 44 








SHELL MOLDING IS HERE TO STAY . ep 


CBuT WATCH OUT FOR PRODUCTION PITFALLS - ie 
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SHERE ARE SOME ELEMENTARY DO'S AND DONT S . ote 


Molding 








THE PUZZLING FACTS. A customer of Kaiser Alu- 
minum had been manufacturing an electrical connector 
clamp from a casting of primary standard 356 aluminum 
alloy. But—he often experienced difficulties due to crack- 
ing and breakage in use. What to do? 

HOW THE CASE WAS SOLVED. After an on-the- 
scene check, the man from Kaiser Aluminum came up 
with the answer. His recommendation: use Kaiser Alu- 
minum alloy A-356, a high purity alloy specially devel- 
oped to provide greater ductility and strength in just 
such castings as these. Result: a superior clamp that de- 
veloped a reputation of reliability for the manufacturer — 
and much additional business. 


WE LOVE A MYSTERY. This is one of many actual 
cases solved by Kaiser Aluminum working with a cus- 
tomer. Perhaps you have a mystery one of our technical 
engineers might help solve? He’s ready to give you expert 
advice on any casting problem—including mold and die 





THE FRACTURED CLAMPS 


Another costly mystery solved—by the man from Kaiser Aluminum 


design, alloy selection, heat treatment, finishing, fluxing, 
metal transfer. 

FULL ALLOY AVAILABILITIES. Kaiser Aluminum 
can supply you fast with a wide selection of casting alloys 
to suit any engineering requirement—from general pur- 
pose, low stressed alloys to alloys having good properties 
at elevated temperatures. 

FOR PIG AND INGOT with a free sleuthing bonus, 
call your nearest Kaiser Aluminum sales office now. Or 
write to: Kaiser Aluminum & Chemical Sales, Inc., 
1924 Broadway, Oakland 12, California. 


KAISER 
ALUMINUM 


THE BRIGHT STAR OF METALS 
See “MAVERICK” + Sunday Evenings, ABC-TV Network » Consult your local TV listing. 
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the technical magaxine 
ef the metaicasting industry 


features 


Work Smarter—Not Harder 
by J. R. Irish 
How to Select a Fork-Lift Truck 
by W. A. Meddick 
New Steel Alloy 
by J. H. Schaum 
High Speed Melting 
by J. G. Winget 
Primer on Shell Molding 
by J. J. Silk 


1959 Castings Congress Papers 
Introduction of Tentative Hot Shell Deformation Test 
Report of AFS Committee 8-N, prepared by 
R. J. Cowles 
Mn-V-Mo Age-Hardening Austenitic Steel, foundry characteristics 
by N. C. Howells and E. A. Lange 
Time Study and Methods Training for Supervisors 
by J. Taylor 
Ductile Iron Castings versus Carbon Steel Forgings and 
Weldments, some comments and recent conversions 
by J. L. Salbaing 
New Aluminum Die-Casting Alloy 
by J. H. Moorman aa E. V. Blackmun 


Some Principles for Producing Sound Al-7Mg Alloy Castings 
by W. H. Johnson and J. G. Kura 


Optimum CO2 Molding, critical formulations of sodium silicate 
and sand 


featurettes 
Efficiency in Materials Handling 
German Molding Sand Technology 
New Foundry Core Processes ...... A. Dorfmueller, Jr 
Sulphur Removal ...........-. S. L. Gertsman 
World’s Smallest Castings 
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future meetings 
and exhibits 


SEPTEMBER 


15-17 . . American Die Casting Institute, 
Annual Meeting. Edgewater Beach Ho- 
tel, Chicago. 


18 . . Malleable Founders Society, Indus- 
fry Meeting. Hotel Sheraton-Cleveland, 


21-22 . . Steel Founders’ Society of 
America, Fall Meeting. The Homestead, 
Hot Springs, Va. 


28 .. American Management Associa- 
ee See ee Oe 


24-26 . . AFS Missouri Valley Regional 
Foundry Conference. University of Mis- 
souri, School of Mines & Metallurgy, 
Rolla, Mo. 


28-Oct. 1 . . Association of Iron and 
Steel Engineers, Annual Convention. 
Sherman Hotel, Chicago. 


28-Oct. 1 . . American Welding Society, 
Fall Meeting. Hotel Sheraton-Cadillac, 
Detroit. 


29-Oct. 1 . . National Association of 
Corrosion Engineers, Western Regional 
ee ee ae IE 


OCTOBER 


1-2 .. AFS Empire State Regional Found- 
ty Conference. Drumlins Country Club, 
Syracuse, N. Y. 


2-3 . . AFS Northwest Regional Fwund- 
ty Conference. Benjamin Franklin Ho- 
tel, Seattle. 


8-10 . . International Committee of 
Foundry Technical Associations, Interna- 
tional Foundry Congress. Madrid, Spain. 


7-9 . . Gray Iron Founders’ Society, An- 
nual Meeting. Fairmont Hotel, San Fran- 
cisco. 


8-9 .. AFS Michigan Regional Foundry 
Pay agg . Pantlind Hotel, Grand Rap- 
ids, 


Society 
Pacific Area National Meeting 
& Exhibit. Sheraton Palace Hotel, San 
Francisco, 


15-17 . . 

facturers Assn., Annual Meeting. The 
spat White Sulphur Springs, W. 
a. 


16-17 . . AFS New England Regional 
Foundry Conference. Massachusetts In- 
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11-16 . . American 
Materials, 


stitute of Technology, Cambridge, Mass. 


19-23 . . National Management Associa- 
tion, Annual Meeting and National Con- 
ference. Statler-Hilton Hotel, Detroit. 


19-23 . . National Safety Council, Na- 
tional Safety Congress & Exposition. 
Conrad Hilton Hotel, Chicago. 


y dt Cast Bronze me Institute, 
An Meeting. Bedf Springs Hotel, 
Bedford, Pa. 


22-23 .. AFS Ohio Regional Foundry 
Conference. Deshler-Hilton Hotel, Co- 
lumbus, Ohio. 


22-24 . . Non-Ferrous Founders’ Society, 
Annual Meeting. Bedford Springs Ho- 
tel, Bedford, Pa. 


29-30 . . AFS Purdue Metals Casting 
Conference. Purdue University, West La- 
fayette, Ind. 


NOVEMBER 


6-7 . . National Foundry Association, 
Annual Meeting. Roosevelt Hotel, New 
York. 


9-11 . . Steel Founders’ Society of 
America, Technical & Operating Con- 
ference. Carter Hotel, Cleveland. 


20-21 . . AFS East Coast Regional 
Foundry Conference. Statler-Hilton Ho- 
tel, New York. 


DECEMBER 


2-4 . . Metallurgical Society of American 
Institute of Mining, Metallurgical & Pe- 
troleum Engineers, Electric Furnace 
Conference. Cleveland Hotel, Cleveland. 


18-16 . . Material Handling Institute, 
Annual Meeting. Savoy-Hilton Hotel, 
New York. 


2-4 . . National Association of Manufac- 
turers, Annual Meeting. Waldorf-Astoria 
Hotel, New York. 


1960 





THOUSANDS OF 
CarVer 


RAPID 
MULLERD 
NOW 
IN USE 


The fastest! A batch © Absolutely no Easiest to clean! 
every 75 seconds! lumps or wet spots! Just reach inside 


‘ gt ed A Works equally well 
initial investmen with any kind 


than with most of hintest 
mullers! 


Only one moving 
part... no main- 
tenance worries! 


g@ @ OO OSE CONG WEA See eee, 


CARVER FOUNDRY PRODUCTS CO. 
Muscatine, lowa 


Only C q r V e r Has Everything 


For the CO. Process! 


STEINEX 


Automatic KRAUSS available 
CARVER V&S Gassing Taper Slot only from 
Core Shooters Apparatus Core Vents CARVER 


I want to compare! Tell me more about Carver Rapid 
Muller. 
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NONFERROUS TONNAGES ff 


poured the MODERN 
ONE-MAN way! 





=" 





Wherever metal is tapped, distributed and 
poured — MECHANICALLY — the chances 
are good that the pouring equipment is 
MODERN! Working together with practical 
foundrymen our highly experienced MOD- 
ERN engineers built the first pouring machine 
for pouring hot metal. That was more than 
thirty-five years ago. All down through the 
years, and under the protection of a score or 
more patented improvements, the MODERN 
pouring equipment has led the way to syn- 
chronized timing in the handling of molten 


nent. ! Number 100, 330 Ib. capacity crucible is hoisted by tongs from 
metal cleaner metal and hotter metal! the pit furnace and lowered into position in the shank ring on 


crucible-holding stand at Lincoln Brass Works, Detroit. Detachable 
Whether your nonferrous metal is melted in Gicdid Gad 4 esas ne ae 
crucibles in their pit furnaces or in tilting gas 
fired and electric furnaces there’s a one-best, 
ONE-MAN system available for your use. 
MODERN engineers welcome the opportunity 


to plan along with you. 





MODERN EQUIPMENT COMPANY 
Port Washington, Wisconsin 


Type “F’” MODERN Pouring Device with 1712” tapered ladle (specially 
lined) receives 350 Ibs. of brass at gas fired, tilting furnaces at Mil- 
wavkee Faucets, Inc. ONE-MAN pouring is completed on MODERN half- 


ton, trolley type crane. W W 











@ New molten metal filtering process re- 
moves gasses and inclusions just before metal 
enters mold cavity. Suited to all metals . . 
the highly porous filter is made from silica, 
resins and additives. Read U. S. Patent No. 
2788554 for all the details. 


@ Highlights from The Material Handling In- 
stitute’s Exhibition of ‘59 . . . completely ra- 
dio controlled fork lift truck for handling 
radioactive materials in contaminated areas 

. Vacuumized power sweeper capable of 
picking up soft drink bottles, pieces of 2 x 4's, 
chunks of steel plate, metal turnings, milk 
bottles and even dust . . . Vacuum cup lift 
truck attachment which permits handling of 
cartoned material without need for clamps or 
forks . . . Four-wheeled self propelled hydrau- 
lic crane which can lift 10 tons, extend hori- 
zontally 25 ft, swing through full circles and 
tilt upwards 60 degrees. 


@ Don’t be half safe . . . put thermocouples 
in your large cores if you are at all con- 
cerned about the progress of your core bak- 
ing cycle. Cooper Alloy Corp., Hillside, N.J., 
endorses this practice for better core quality. 


@ New Safety Record claimed! Several months 
ago we asked in this column if any plant could 
top the 4693-day record of no lost time acci- 
dents established by the pattern shop of Texas 
Foundries, Inc. We promptly heard from J. 
A. Penney, Foreman, Pattern Shop, Crane Ltd., 
Montreal, Que. By midnight, July 8, they 
had racked up 5797 consecutive working days 
without a lost time accident. This is just a 
few days short of 16 years! Makes you realize 
you're safer at work than at home. Let’s hear 
from some more contenders. 





®@ Induction melting is another answer to the 
problem of how to use cast iron and steel 
chips. In areas where electricity is available 
at one cent per kilowatt and iron chips are 
valued at $20 per ton you can have molten 
iron ready for the mold at a cost of only $30 
per ton. Melting losses range down around 
2-5 per cent. 


@ “The Next Inspector is our Customer” . . . 
that message is on display in the Inspection 
Dept., Central Foundry Div., GMC, Danville, 
lll., where it appropriately reminds the 
workers of their daily responsibility to ship 
only the best. 


@ Nothing succeeds quite like success. And 
success requires, for one thing, an atmosphere 
of positive action. In a talk by Frank Shipley, 
Caterpillar Tractor Co., he made a count down 
on negative attitudes that undermine the foun- 
dations of progress. According to Shipley, “If 
we are to succeed we must erase from our 
vocabulary such phrases as: We tried that 
before . . . It costs too much . . . We don't 
have time . . .We’re too small for it . 
Not practical for operating people . . . We've 
never done it before . . . That's not our 
problem .. . Why change it, it’s still work- 
ing O.K. . . . You’re two years ahead of your 
time . . . We're not ready for that . . . Top 
management would never go for it . . . Let's 
shelve it for the time being . . . Why hasn't 
someone else tried it . . . Too hard to sell 

. It won't work in our industry .. .” And 
sO on and on it goes. You could all add to 
these familiar phrases more of the same that 
reflect negative thinking — the easy way out. 
Faced with the choice of success or else . . . 
the best guarantee of survival lies in first mod- 
ernizing your thinking. 
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LINOIL CORE OILS... Widest selection in America developed 
over the years to meet all core room requirements. From the 
lowest priced utility oil to highly specialized binders, ADM 
offers a complete range to help you produce highest quality 
at lowest cost. 


GREEN BOND BENTONITES... Only highest quality, unadul- 
terated, Western clays are offered under the famous GREEN 
BOND brand. Modern automated processing plants in Colony 
and Upton, Wyoming, keep uniformity under complete control. 
L-J (low-gelatinating) and H-J (high-gelatinating) types are 
available in pulverized, granular and slurry grades. Ideal for 
use in combination with CROWN HILL SEA COAL. 


ADMIREZ FOUNDRY RESINS...A full line constantly being 
expanded to meet the growing requirements of foundries 
operating shell core and mold lines, as well as baked resin 
core work. There are liquid and dry types; urea, phenolic, and 
other resin compounds. ADM can provide a resin binder for 
any application. 


LIN-O-SET AIR SETTING BINDERS... the modern method for 
producing large cores... cuts fabrication and cleaning time in 
half. Several types available to meet various foundry coriditions. 


ADM-FEDERAL SAND STABILIZERS... To improve flowability 
and hot strength .. . to reduce rat-tails, hot tears, buckles and 
scabs...to improve casting finish...ADM offers a line of 
proven cellulose stabilizers. 


ADM-FEDERAL CORE PASTES... make the joint the strongest 
part of the core assembly. They are ideal with cores of any 
composition. ADM pastes have high strength with low gas— 
even after extended storage. 


DETAILED INFORMATION ON ALL ADM PRODUCTS 
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COMPANY 
ADDRESS 


CROWN HILL SEA COAL... famous name for over twenty 
years represents the most uniform, dependable facing you 
can buy for perfect control of casting dimensions and surface 
finish. Reduces cleaning to a minimum. Highest combustibles; 
lowest ash and sulphur. Available in various grades to meet 
your sand conditions. Available in both bag and bulk shipments. 


SEND ME MORE 
INFORMATION ON 

THE FOLLOWING 
CHECKED PRODUCTS: 


ADCOSIL CO2 BINDERS ...work like magic to cure intricate 
cores instantly and thoroughly... provide excellent flowability 
... reduce stickiness... speed curing time. ADCOSIL is ideal 
for cores and molds. Built-in color indicator tells where to place 
core vents and helps rig new boxes and patterns. 


FREFLO PARTING COMPOUNDS... Powdered and liquid 
types available. The right parting compound speeds produc- 
tion, saves repeated cleaning of patterns and core boxes, 
produces dimensionally stable castings. 


LINOIL CORE OILS 


GREEN BOND 


ADM-FEDERAL CORE AND MOLD WASHES... widest variety 
BENTONITES 


of washes and blackings in the foundry industry . . . Plumbago, 
Zircon, Silica, Ceramic, Graphite types...to eliminate pene- 
tration and reduce cleaning time. Check ADM before you speci- 
fy a wash...a representative will suggest the type to best 
answer your specific problems. 


ADMIREZ FOUNDRY 
RESINS 


LIN-O-SET AIR SETTING 
ADM-FEDERAL FOUNDRY SUPPLIES: Chaplets, Chill Nails, BINDERS 
Gaggers, Skim Gates, Pattern and Cleaning Supplies, Ladies 
and Melting Equipment, Flasks and Fittings, Brushes, Bulbs, 
Core Boxes and Plates, Tongs, Molder's Toois, Shovels, Sprue 
Cutters, Mallets, Rammers, Peins, Wheelbarrows, Safety Equip- 
ment and Protective Clothing, Cleaning Supplies, etc. These 
are only a few of the supplies we carry. When it's time to reorder 
supplies, facings or binders get into the habit of calling ADM. 
Products are quality... service is fast and thorough. 


ADM-FEDERAL SAND 
STABILIZERS 


ADM-FEDERAL CORE 
PASTES 


CROWN HILL SEA COAL 


ADCOSIL COz BINDERS 


CLIP COUPON AND MAIL TO ARCHER-DANIELS-MIDLAND COMPANY, ADDRESS BELOW 


Co <.980000000 0 


CAN BE FOUND IN THE AFS BUYERS’ DIRECTORY 
FREFLO PARTING 
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ADM-FEDERAL CORE 
AND MOLD WASHES 


~~ 
oO 


FEDERAL FOUNDRY SUPPLY DIVISION 


2191 WEST 110th STREET «- CLEVELAND 2, OHIO ADM-FEDERAL FOUNDRY 


SUPPLIES 


_ 
_— 
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REFRACTORY 
GATING 
COMPONENTS 


@ The Thinwal construction, pro- 
viding as much as 35% lighter weight 
will not spall nor erode in use even 
at temperatures up to 3250°F. They 
eliminate slag inclusions, stop re- 
jects, reduce cleaning room time. 


Standards and specifica- 
tions bulletin available 
on request. Units for spe- 
cial applications quoted. 


POURING TUBES 
MATCHED ENDS 
AND 
PLAIN ENDS > 


bent TuBEs 


POURING 
BASINS 


STRAINER CORES 
ROUND OR 


RECTANGULAR 


SPLASH 
CORES 


Vv 


Omioe 


CLAY PRODUCTS CO. 


1505 First St. * MAin 6-4912 © Sandusky, Ohio 
P.0. Box 1631 
Circle No. 149, Page 157-158 
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Build an idea-file for improvement and profit. 
The post-free cards on the last page 


products 
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CYLINDER DUST BOOT... plastic 
film dust boot protects operating rods 
of air and hydraulic cylinders. Minimum 
thickness allows installation on existing 
cylinder without limiting stroke? A. F. 
Gagne, Associates. 

For More information Circle No. 1, Page 157-158 


PORTABLE GRINDER .. . pneumatic 
units are available in speeds of 9000, 
7200, or 6000 rpm. Choice of three 
handle types. Thomas C. Wilson, Inc. 
For More information Circle No. 2, Page 157-158 


BENCH VISE .. . features new, open- 
center construction and quick-change de- 
vice. Stroudsburg Engine Works, Inc. 

For More information Circle No. 3, Page 157-158 


TRUCK DUMPER .... lifts and dumps 
complete inplant trucks into hoppers, 
bins or conveyors. Capacity to 3000 Ib 
and 50 ft lift. Conveyors and Dumpers, 


Ine. 
For More information Circle No. 4, Page 157-158 


MARKING PENCIL . all-purpose 
pencil of normal pencil size, writes on 
any surface. Not a paper-wrapped grease 
pencil, use pencil sharpener to make 
point. J. S. Staedtler, Inc. 

For More information Circle No. 5, Page 157-158 


SAFETY GLOVES .. . a new line of 
four styles provide protection for weld- 


ers. Air Reduction Sales Co. 
For More information Circle No. 6, Page 157-158 


CHAIN ASSEMBLIES .. . accommodate 
electro-magnets of all sizes and lifting 
capacities. Many new safety features. 
American Chain Div., American Chain 


& Cable Co. 
For More information Circle No. 7, Page 157-158 


GAS BURNER .... for all drying and 
curing processes provides flexibility of 
temperatures and loads because of 25:1 
throttling range. Maxon Premix Burner 


Co. 
For More information Circle No. 8, Page 157-158 


PALLET BOXES .. . re-usable wooden 
pallet boxes may be assembled and dis- 


assembled repeatedly. General Box Co. 
For More information Circle No. 9, Page 157-158 


TROLLEY HAND HOIST . . save 
working space by reducing headroom 


to 50 per cent. Yale & Towne Mfg. Co. 
For More information Circle No. 10, Page 157-158 


will bring more information on these new .. . 


and processes 


TENSILE TESTER .. . portable unit 
performs standard tensile and compres- 
sion tests. Machines available in two 


sizes: 5000 to 20,000 Ib capacity or 20,- 
000 to 40,000 Ib capacity. Steel City 
Testing Machines, Inc. 

For More information Circle No. 11, Page 157-158 


INVESTMENT MOLD FURNACE ... 
gas-fired unit is specially designed for 


‘high firing shell investment molds. Fur- 


nace attains 160 F in 15-20 min. Alex- 
ander Saunders & Co. 
For More information Circle No. 12, Page 157-158 


NON-WATER WASHES zircon 
base Alco-Z and graphite base Alco-G 
core and mold washes are supplied ready 
for mixing with methyl or isopropyl al- 
cohol. Asbury Graphite Mills, Inc. 

For More information Circle No. 13, Page 157-158 


STEEL ADDITIVE .. . Graphidox is 
introduced as a proven supplementary 
deoxidizer for foundry steels. Vanadium 
Corp. of America. 

For More information Circle No. 14, Page 157-158 


SAND ADDITIVE TRANSPORTER ... 
meters and delivers dry materials such 
as fire clay, sea coal, or wood flour into 
sand mixer accurately and automatically. 
Pneumatically operated machine is de- 
signed for application where gravity 
feed cannot be used. Harry W. Dietert 


Co. 
For More information Circle No. 15, Page 157-158 


SHELL BOND APPLICATOR .. . ac- 
curately places on the halves of shell 
mold resin used to bond halves together. 
Machine applies bonding resin with ac- 
curacy which permits cores to be set 
before applying resin. Units available 


Continued on page 10 





EVEN SMALLER FOUNDRIES DO... 
THIS YEAR ? Large expenditures for new sand aren't limited to the larger 
foundries. Many foundrymen are surprised and even shocked 


when they calculate the cost of new sand in their foundry oper- 
ations. One typical medium-size foundry revealed these figures: 

Cost of new sand per ton at siding 

Cost of moving sand to storage, per ton 

Cost of storage, per ton 

Cost of trucking used sand to dump, per ton....... 

Total cost, per ton...... 

Total cost per month (based on 150 tons /month). . $1,092.00 
Of course, bigger foundries spend more . . . much more. Yet, 
the sand hauled to the dump is perfectly reclaimable for use 
as new sand. The sand dumped represents dollars lost for- 
ever ... dollars that a reclamation unit could save. 


NOW— RECLAMATION COSTS LESS 


The newest of dry reclamation units—Pneu-Reclaim—actually 
costs less to install and use than earlier units. Its many ex- 
clusive features—dual-jet scrubbing, high recovery fines con- 
trol, level-flow and simple quantity-quality control—mean 
lower-cost operation and superior peformance. The typical 
costs shown below are based on hundreds of actual tests: 
Typical cost of reclaiming for reuse in molding sand 
mixtures, per ton...... a he ...30¢ 
Typical cost of reclaiming for reuse in core sand mix- 
tures, per ton....... ..90¢ 
Typical cost of reclaim 
tures, per ton ion pene 60c 
These costs include all of the charges for power, maintenance 
and operation. Because Pneu-Reclaim requires half the air 
pressure for operation, it consumes half the power required 
by earlier units. 


AND SAVES MORE! 


It's easy to find how much Pneu-Reclaim can save your foundry. 
Simply compute the actual cost of each ton of sand delivered 
to your foundry, used in your system and then discarded, and 
subtract the cost of reclamation. The difference represents 
the saving offered by Pneu-Reclaim per ton of sand reclaimed 


and used in lieu of new sand. 
TYPICAL EXAMPLE 
Cost per ton of sand delivered, used and discarded. $7.28 
Cost per ton of sand reclaimed for reuse in molding 
sand mixtures .30 
Saving per ton mar ...$6.98 
Saving per month (based on 150 tons/month). . . $1,047.00 
A no-obligation demonstration will prove these facts for 
you. Write today! 


PNEU-RECLAIM #3<--"=._... 
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Users Report on Advantages 


of Model H-25 PAYLOADER’ 





“H-25 ‘PAYLOADER’ is superior to any previous sand moving equip- 
ment used — does many jobs previously impossible with our other 
loaders ... offers such advantages as bigger payloads, faster and 
more powerful, plus a considerably shorter turning radius’, says 
O. W. Street, Supt., Parker-Street Castings Co., Cleveland, Ohio. 


“Short turning radius enables it to work in close areas where 
the two loaders it replaced could not. It has cut the overall work 
period in the night crew operation from 11 to 6 hours without chang- 
ing floor working conditions”, says Supt. Lawrence Parker, Roll- 
stone Foundry, Inc., Fitchburg, Mass. 


“Power Steering gives the operator better control ...is a great 
help in crowded conditions like ours”, says Orrin Holm, Foreman 
of Baker Mfg. Co.’s foundry, Evansville, Wis. 


“Power-shift transmission and power-steering makes it easy 
to operate and do a better, faster job... has saved at least an hour a 
day”, says C. B. Kelton, Mgr., Decatur Foundry, Inc., Decatur, Ill. 


If you want to find out what a Model H-25 can do, ask your Hough 
Distributor for a demonstration. See how power-steer, power-shift, 
“no-spin” differentials, 6-ft. turning radius, 2,500 lb. carry’capacity, 
4,500 Ib. bucket breakout force and other H-25 features get the work 
done faster, better, at lower cost. 

PROVEN reuse, MODELS - — are available for every material han- 


dling ote . . carry capacities from 2,000 to 12,000 
Ibs. . . . and a Hough Distributor neorby to serve you, 








a THE FRANK G. HOUGH CO. 7 
Lt 711 Sunnyside Ave., Libertyville, 111. 7 
= Send Model H-25 “PAYLOADER" data oan & 
= ® * 
— Name - 
oe e 
= Title os 
- THE FRANK G. HOUGH CO. . 
AMERTYVILLE, 1LINONS rr) Company a 
a SUBSIDIARY — INTERNATIONAL HARVESTER COMPANY a 
x Street © 
@ 
a a 
a City... vs ..State..... ¥ 
TITTTTTTLLI Tillie ELLE ELE LLL ELL LLL LL LLLL LLL 
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Continued from page 8 


for 15 x 20 in. or 20 x 30 in. shells 


Shell Process, Inc. 
For More information Circle No. 16, Page 157-158 


PLUNGING LADLES .. . for use in 
new ductile iron technique comes com- 
plete with loose covers. Ladles available 
in eight capacities from 1000 to 6000 
lb. Industrial Equipment Co. 

For More information Circle No. 17, Page 157-158 


ZIRCON WASH .... refractory coating 
for cold-setting cores and molds im- 
proves casting finish. Wash should be 
oven dried after application. G. E. Smith, 
Inc. 

For More information Circle No. 18, Page 157-158 


RECESSED CONVEYORS .. . lend flex- 
ibility to jobbing shops or foundries pour- 
ing once a day. Molds are set on wheeled 
pallets which move on rails in floor. 
Nomad Equipment Div., Westover Corp 
For More information Circle No. 19, Page 157-158 


36-in. DISC SANDER .. . features 
safety, low maintenance, precision, and 
added disc area and clearance for hook- 
shaped work pieces. Master Pattern 
Works, Inc. 

For More information Circle No. 20, Page 157-158 


NOISE KILLER .... vinyl plastic and 
fiber glass machine mounting pads are 
said to eliminate 90 per cent of de- 
structive vibrational tremors and noise 
Lowell Industries, Inc. 

For More information Circle No. 21, Page 157-158 


RELEASE AGENT .. . for zinc die 
castings is said not to dance or sputter 
on hot surfaces. Extendable with water 
or solvent. American Charcoal Co. 

For More information Circle No. 22, Page 157-158 


450 TON DIE CASTER .. . designed 
for production of deep draw aluminum 
parts produces pieces weighing up to 
16 lb. Lester-Pheonix, Inc. 

For More information Circle No. 23, Page 157-158 


EAR PROTECTOR .. . lightweight 
protector provides optimum noise pro- 
tection for personnel working near loud 
noises. Bausch & Lomb Optical Co. 

For More information Circle No. 24, Page 157-158 


SIDE SADDLE FORK LIFT... at- 
tachment for all standard fork trucks 
allows use of narrower aisles since trucks 
do not need to turn in aisle to face 
stacks. Equipment Mfz., Inc. 

For More information Circle No. 25, Page 157-158 


EXHAUST PURIFIER .. . catalytic 
muffler for in-plant tractors and trucks 
eliminates high percentage of carbon 
monoxide and other impurities. Oxy- 
Catalyst, Inc. 

For More information Circle No. 26, Page 157-158 


RAMMING MIX .. . is recommended 
for lower sidewalls and bottoms of alu- 
minum melting and holding furnaces. 
Refractories Div., H. K. Porter Co. 

For More information Circle No. 27, Page 157-158 


METAL SORTER ... . transistorized 


Continued on page 16 
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Enter National’s $5000 Contest Search 


If your Simpson Mixer was built before 1920, you may Why 
own Handlebar Harry . . . the oldest Mix-Muller still HANDLEBAR HARRY? 


in foundry operation and a machine of great historical The purpose of the contest is 
significance. National would like to locate this sturdy to celebrate the inauguration of 
old-timer and reward you with a jet-propelled, hula- National's Mix-Muller retirement 
whooping trip to Hawaii for helping them! plan — a program designed to 


make it easier and more econom- 
All Simpson Users are Eligible to Enter ical for Simpson users to trade up 


Even if your Mix-Muller is brand new, you will still be to a modern, high production 
eligible to compete for 19 other prizes in the $5000 F-Series Mix-Muller—to meet the 


Handlebar Harry Contest. production challenge of the ’60s. 







yt 
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a See following pages for details ——=——=—= fF 
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NATIONAL ENGINEERING COMPANY : Chicago 6, Illinois 





if your Mix-Muller is over 2O years old... A MODERN 








COMPARISON TABLES between Model 2 Simpson built 1930 





PERFORMANCE: CONSTRUCTION: 
1930 SIMPSON MODEL F MIX-MULLER 1930 SIMPSON MODEL F MIX-MULLER 


BATCH 1200 Ibs. (max.) 2000 67% more MULLER Rocker arms. 3 Spring loaded —auto- 
CAPACITY Ibs. (min.) SUSPENSION weights of mullers matically adjusts to pro- 
r 700, 1000, 1600 Ibs. vide more pressure as 
2 ty 12 tons (max.) A (min.) 100% more Manual adjustment. sand increases in 
(G.1. Mold.) Non-reversible. strength. Reversible. 
DISCHARGE 40 seconds 20 50% less DISCHARGE Hand fitted. No ad- Machined to close toler- 
TIME seconds DOOR justment for wear. ance and equipped for 
MULLING On basis of time required to de- sey prea — 
EFFICIENCY velop sand characteristics com- g — 

patible with modern foundry prac- BEARINGS Sleeve. Anti-friction throughout. 

tice overall2F efficiencyisabout.. 30% greater pRive o . , 

, 1, direct V-belt, self-contained 
EQUIPMENT Based on present day prices, the ae lobe P 
COST 2F Mix-Muller will turn out 100% 31% less connected. spleshtubricated reducer. 
(per ton/hr. more sand per hour at an equip- cost per 
of sand mentinvestment amountingto... ton/hr. 
prepared) 

















*Actual tonnage will vary widely depending upon many vari- 
ables. However, percentage figure has been firmly established by 
performance tests. 
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\ Trade up! Meet the Production Challenge of the 6O’s with... 
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and Model 2F Mix-Muller built 1960 


SERVICE AND OPERATING: 
1930 SIMPSON MODEL F MIX-MULLER 


LUBRICATION 5 alemite fittings. “One stop’ centralized 
system for all interior 
components. 


PLOW Wrench and ham- From top of cross head. 
ADJUST mer, from inside crib. 


OVERHAUL Roll up sleeves. Roll out mullers and/or 
turret assy. through re- 
movable crib section — 
without dismantling 
hoods, hoppers, etc. 


F Series MIX-MULLER 





67% Greater Bz 
100% More Prod 
30% More Mull 


If your Simpson Mix-! 
old and in regular use, 
for an F-Series Mix-Mi 
the advantages of incre 
prepared strengths and 


The comparison cha 
tures of most Mix-Mu 
and those built since. It 
three things. 

1. There is no compa 
duction efficiency of th 


2. Any equipment sz 
a comparison based on 
old Simpson Mixer an 
Mixer is not being stre 


3. If your Mix-Mull 
chart — or even if it w: 
owes you nothing... y 
for trade-in on a 1960 I 


This is not planned 
planned progress. If 
Harry on your equipm 
tenance department is t 
National is swelling wi 
Mullers are built for mi 
Mix-Muller is built to 
challenge of the ’60s, ar 
to assist you in meeti 


If your 
before I! 
it in as 
mobile. Allowances ha 
begin with scrap value 
allowance on the price 
They may include a rec 
ernization if “Harry” is 
Call your NATIO? 
National for further det 
retirement plan. 


r Batch Capacity 
-roduction per hour 
Aulling Efficiency 


Mix-Muller is over 20 years 
use, you have already paid 
x-Muller—without receiving 
ncreased production, greater 
and lower maintenance. 


chart outlines the basic fea- 
-Mullers built before 1951 
ce. It is designed to tell you 


ymparison between the pro- 
of the two machines. 


nt salesman who offers you 
1 on the performance of the 
r and his own 1960 Model 
: straightforward with you. 


Muller is described in the 
it was built before 1951, it 
. . yet it is a valuable asset 
960 F-Series Mix-Muller. 


ned obsolescence . . . it is 
If you've got Handlebar 
ipment payroll, your main- 
t is to be congratulated and 
g with pride because Mix- 
r mileage. But, the F-Series 
It to meet the production 
s, and National is prepared 
eeting this challenge with 


MIX-MULLER 
RETIREMENT 
PROGRAM 


our Mix-Muller was built 
re 1951, you can now trade 
| as you would your auto- 
; have been set up which 
ilue and run up to a liberal 
rice of a new Mix-Muller. 
. recommendation for mod- 
y” is in good shape. 

IONAL agent or write 
r details on the Mix-Muller 


NATIONAL 
IGINEERING 
COMPANY 
icago 6, Illinois 


HANDLEBAR 
HARRY 
CONTEST 


OFFICIAL 
ENTRY BLANK 


Be sure to fill in the 50-word statement below. 


1. I have read and agree to the contest rules. 

Here is my entry. The serial number of our 

Handlebar Harry is 
(If more than one mixer, enter oldest number only.) 
If no record of serial number, contact your National 

Agent. 

2. This Simpson Mixer is in regular operation 

in our foundry and has been the property of 

our company for years. 





Your Name 
Your Company_ 
Address 


City__ ‘ Zone State__ 


Entry must be postmarked no later than midnight, 
February 28, 1960. 


50-Word Statement 
In 50 words or less, tell how this Simpson Mix- 
Muller has contributed to the success of your 
foundry operation: Example: This Mix-Muller 
has served our foundry daily for _______ years 
without downtime for repairs. In that time, it 
has prepared ____ tons of sand. 
(type or print below . . . or attach a separate sheet) 


TEAR OFF a 


HANDLEBAR HARRY 
al ft are me 


yinee 


100 6 





HAND. 


FIRST GRA 
(for Handlebar 


Trip to Hawa 
Airlines 707 

Pan America 
Ten dream d 
at the luxuri 


Hotel. Side t 


CONTES 


Any Simpson Mix-Mulle 
as entry is accompanie 


Only foundrymen, person 
operation are eligible to e 


Serial number of the mach 
If nameplate is missing, cc 


Your Handlebar Harry m 
and have been the prope 
one year. 


More than one entry from 
only one prize will be awa 


Ties will be settled upon 
originality and sincerity of 
statement. Judges have b 


All entries must be acco 
No entries will be returned 
National Engineering Co 


No cash prizes will be a 
chandise. In event first pri 
expected that winner co 


- Contest is limited to resic 
Canada. It is subject to all 
tions. Any federal, state 
will be sole responsibility 


- All entries must be post 
February 28, 1960. Winners 
Convention in Philadelphi 





NATIC 


JLEBAR HARRY CONTEST 





°AND PRIZE 
war Harry) 


lawaii for two via American 
707 Jet to Los Angeles and 
srican Clipper to Honolulu. 
im days with expenses paid 


a 


: 


xurious Hawaiian Village 
de trips of your choice. 


3 SECOND PRIZES 
(Two for Harry No. 2 
and 3; one for best 50- 
word statement) 
RCA ‘‘Latham"’ 
color console 
model TV sets in 
your choice of 
three wood fin- 


—— 


A 


Pr ———— 


4 THIRD PRIZES 


(Two for Harry No. 4 
and 5; two for next best 
50-word statements) 

RCA ‘‘Fairfield'’ 
black and white 
console TV sets in 
Blond or Walnut. 





ishes. 


Sl RULES 


uller can be entered, as long 
yanied by 50-word statement. 


prsons who work for or in a foundry 
2 to enter 


machine must accompany your entry 
g, contact National for help. 


must be in weekly foundry usage 
property of your company for over 


rom a company will be accepted but 
awarded to any one company. 


pon basis of, in opinion of judges, 
ity of thought expressed in 50-word 
ave been appointed by the AFS. 


accompanied by 50-word statement. 
rned and all become the property of 
Company. 


be awarded in lieu of trip or mer- 
st prize winner cannot take trip, it is 
company will assign a substitute. 


residents of the United States and 
to all federal, state and local regula- 
tate or other tax imposed on prize 
bility of the prize winner. 


postmarked no later than midnight, 
nners will be announced at the AFS 
elphia in May, 1960. 


oh FOURTH PRIZES 


(Two for Harry No. 6 and 7; two for next best 50-word state- 
ments) 





Remington ‘‘Sportsman 58"' Autoloading 


Shotguns. 


a FIFTH PRIZES 


(Two for Harry No. 8 and 9; 4 a 
two for next best 50-word ~ Medium Lure Action 
statements) 


Light Lure Action 
a 


‘ 


Heavy Weight Lure Action 


Abercrombie & 
Fitch ‘‘Magnum" 
Spin Rods 


4h SIXTH PRIZES 


(Two for Harry No. 10 and 
11; two for next best 50- 
word statements) 


Abercrombie & 
Fitch '‘Monogram" 
200-six Spin Reels. 


DON'T DELAY~- RETURN YOUR ENTRY TODAY! 





IONAL ENGINEERING COMPANY 


600 Machinery Hall 


* Chicago 6, Illinois 








Stee! Tire Molds made by Lectromelt Cast Steel Tractor Treads made by Lectromelt 
ing Division of Akron Standard Mold Com- Casting Division of Akron Standard Mold 
pany, Akron, Ohio. Company, Akron, Ohio 


iron Motor Housings made by Columbi- 
ana Pump Company, Columbiana, Ohio 


MORE PROFITABLE 
NATIONAL’ 


Western 
Bentonite 





MORE PROFITABLE castings. . . regardless 
of type . . . are made by foundrymen, the 
world over, who use NATIONAL Western 
Bentonite in their molding sand. 


There is good reason .. . NATIONAL 
Western Bentonite is a single purpose 
bentonite produced . . . exclusively for mold- 
ing sand . . . to comply with the most 
exacting specifications. 

Your results will be profitable when you use 
NATIONAL Western Bentonite . . . available 
from better foundry dealers everywhere. 


*Registered Trademark, Nationa! Lead Company 


we 
_ 


il) BAROID CHEMICALS, INC. 


A SUBSID ARY OF NATIONAL LEAD COMPANY 


1809 SOUTH COAST BLDG. HOUSTON 2, TEXAS 


NATIONAL Western Bentonite is available from dealers listed herewith: 


ALABAMA—foundry Service Co., Birmingham. CALIFORNIA—Independent Foundry Supply Co., Los Angeles—industrial & Foundry Supply Co., Oakland 7. ILLINOIS— 
American Steel & Supply Co., Chicago 28—Western Materials Co., Chicago 3—Mathens Company, Moline—John P. Moninger, Elmwood Park. INDIANA—Steelman Sales Co., 
Munster. MASSACHUSETTS—Klien-Farris Co., Inc., Boston 11. MICHIGAN—Foundries Materials Co., Coldwater—Foundries Materials Co., Detroit—Warner R. Thompson Co., 
Detroit. MINNESOTA— Smith-Sharpe Co., Minneapolis. MISSOURI—Walter A. Zeis, Webster Groves. NEW JERSEY—Asbury Graphite Mills, Inc., Asbury. NEW YORK—Com- 
bined Supply & Equipment Co., Buffalo—Geo. W. Bryant Core Sands, Inc., McConnelisville. OWIO—The Buckeye Products Co., Cincinnati 16—The Hoffman Foundry 
Supply Co., Cleveland 13. OREGON—La Grand Industrial Supply Co., Portland 1. PENNSYLVANIA—Pennsylvania Foundry Supply & Sand Co., Philadelphia 24. TENNESSEE 
—Robbins & Bohr, Chattanooga 2. TEXAS—Sinclair-Brandt Equipment and Supply Company, Houston. VIRGINIA—Asher-Moore Company, Richmond 25. WASHINGTON— 
Carl F. Miller & Co., Seattle 4—Pearson & Smith, Inc., Spokane. WISCONSIN—Interstate Supply & Equipment Co., Milwaukee 4. CANADA—Canadian Foundry Supplies 
& Equipment Ltd., Montreal 30, Quebec (Main Office) and Toronto 14, Ontario. 
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‘This analysis 
Card tS your 
assurance of 
compiete 


Satisfaction 


Pig Iron « Silvery » Speigeleisen 
Abrasives « Sand « Clay 
Fluxes « Melting Pots + Jackets 
Cupola Lighter » Cupolinor 
Ferrophosphorous 


A Call to Hickman- Williams 
gets immediate action. 
Your inquiries are solicited. 


Hickman, Williams & Company 


CINCINNATI ¢« ST. LOUIS NEW YORK 
* INDIANAPOLIS « ATLANTA 


CHICAGO DETROIT 
CLEVELAND * PHILADELPHIA + PLTTSBURGH 
Established 1890 
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products and processes 
Continued from page 10 


conductivity-permeability meter will lo- 
cate pieces made of a given ferrous 
or non-ferrous metal in a mixed lot of 
parts or scrap. Metrol, Inc. 

For More information Circle No. 28, Page 157-158 


FILTER BAGS .. . glass fiber bags are 
designed for baghouse dust and fum« 
collection systems in high temperature 
applications. Filter Div., Coast Mfg. & 
Supply Co. 

For More information Circle No. 29, Paze 157-158 


CRANE SCALE ... . suitable for use 
under extreme conditions is available 
in capacities of 1000 to 20,000 lb. Pro- 





ducer claims minimum size, reduced 
weight, maximum accuracy. Martin- 


Decker Corp. 
For More information Circle Ne. 30, Page ‘57-158 


BELT GRINDERS . . new line of versa- 
tile, low-cost 2-1/2 in. abrasive belt 


machines is available. Walker-Turner 
Div., Rockwell Mfg. Co. 
For More information Circle No. 31, Page 157-158 


TRACTOR SHOVEL ... 19 cu ft model 
is first in line of tractor shovels to be 
built by this manufacturer. Model L-7 
has rear wheel steer, front wheel drive, 
49 hp gasoline engine. Euclid Dit 
General Motors Corp 

For More information Circle No. 32, Page 157-158 


HEAVY DUTY CASTING TRUCK... 
is designed to receive castings on dis- 
charge from blast cleaning installation. 


Sterling National Industries, Inc. 
For More information Circle No. 33, Page 157-158 





600-TON DIE CASTER .. . cold cham- 
ber machine designed for hand ladling, 
automatic ladling or automatic feeding. 
Produces aluminum die castings to 10 
lb. Reed-Prentice Div., Package Ma- 
chinery Co. 

For More information Circle No. 34, Page 157-158 


TRACTOR-SHOVEL .. . with 5000 Ib 
carry capacity features increased power, 
complete power-shift transmission, other 
refinements. New Model H-50 replaces 
Model HU Payloader. Frank G. Hough 
Co. 

For More information Circle No. 35, Page 157-158 


EXHAUST HOOD ... for electric fur- 
naces operates with reduced air volume 
and minimum interference with furnace 
operations. Pangborn Corp. 

For More information Circle No. 36, Page 157-158 


SPRAY-ON PLASTIC . . sprayable high- 
density polyethylene coating which can 
be applied to metals and glass is now 
available. Plastics Div., Koppers Co. 

For More information Circle Ne. 37, Page 157-158 


PLASTIC RUBBER . . new material 
for pattern and core box manufacture 
or repair has been developed. Resists ab- 
rasion and erosion. Suitable for other 
foundry applications. Dike-O-Seal Inc. 
For More information Circle Ko. 38, Paze 157-158 


SHELL CORE BOXES... are avail- 
able cast-to-size by Shaw Process. Ledg- 
es on boxes permit use of inexpensive 
clamps. Wisconsin Pattern Works. 

For More information Circle No. 39, Page 157-158 


CONTINUOUS CASTING .. . of alu- 
minum strip is suggested as an auxil- 
iary or side line operation for foundries. 
Newly developed integrated machine 
is said to produce 4 tons of 1/8-in. 
strip hourly. Lobeck Casting Processes 
Inc. 
For More information Circle No. 40, Page 157-158 


DUCTILE IRON .. is produced more 
efficiently with alloy 55, a new high- 
magnesium silicon-base composition. 
Suitable for use in plunging technique. 
Union Carbide Metals Co. 

For More information Circle No. 41, Page 157-158 


MULLER PLOWS ... for replacement 
service on Simpson machines increase 
service life 18 times; increase cost less 
than 4 times. Plow tip and other wear- 
ing surfaces are clad with tungsten car- 
bide blocks. Circle the number below on 
the Reader Service Card, last page, for 
latest information about this product. 
National Engineering Co. 

For More information Circle No. 42, Page 157-158 


how hot. . 

should a cupola 
be? Use the 
Reader Service 
card, last page, 

for mfg’s. info 

on all types of 
equipment you use. 








DEALERS: 


SHELL CORE 


MACHINE 


ve tapped holes 
i$ for extra burners 


for larae cores 


Rehon | az. ~~ 
hex-head i“ 7 “a 


bushings et emmmmmmmnelene 


- én 
for accurate —— = ow {> 


core box ™“ 


matching 


quick ball bearing : 
seflecs ter ges and continuous 
blow valve : @tr heat applied 
easy carriage aint directly to 
operation ae tore box 


acting 


This is the lowest priced, easiest 
installed machine on the market, yet it 
offers all the merits of gas firing... 


plus other operational advantages: 
1. Terrific potential of 72,000 BTU's. 
2. Far less expense per BTU. Uses natural, manufactured, 
mixed, or bottled gas. 
Heats irregular areas uniformly. Continuous heat 
is applied directly to back of core box. 


. This high heat per square inch and direct application 
give you rapid operation and labor economy. 


This machine has a great range from small to large cores, 
and can use your present core boxes. 
Low Initial Cost...3 Sizes Available 
100 Series, well-known 
100 Special, cores up to 28” long 
200 Series, heaviex machine, larger cores.. 1770.00 
Thermostatic controls optional. F.O.B. Portland, Oregon 


Your machine comes completely equipped with accessories and assem- 
bled ready to operate, Just hook up to gas and compressed air lines. 


DEPENDABLE SHELL CORE MACHINES Inc. 


1634 S.E. 7th Avenue, Portland 14, Oregon, BE 4-7565 


Frederic B. Stevens, Inc. Pacific Graphite Co., Inc. W. O. McMahon 
Detroit 16, Michigan Oakland 8, Calif. and Birmingham 9, Ala. 
Don Barnes, Ltd. Los Angeles 22, Calif. La Grand Industrial Sup. 
Hamilton, Ont., Canada Utah Foundr Supply Co. Portland, Oregon 
Pennsylvania Foundry Sup. Salt Lake City, Utah St. Louis Coke & Foundry Sup. 
& Sand Co. Frank H. Jefferson, Inc. St. Louis, Missouri 
Philadelphia 24 Penn. Seattle 4, Wash. Sinclair-Brandt Co. 
Snyder Foundry Supply Co. Sierra Foundry Supply Co. Houston 21, Texas 
Los Angeles 38, Calif. San Gabriel, Cahit Smith-Sharpe Co. 
Canfield Foundry Shallway International Corp. Minneapolis 14, Minn. 
& Equipment Co. Los Angeles, Calif. Barker Foundry Sup. Co. 
Kansas City, Kansas and Crawley, England So. San Francisco, Calif. 
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SYVTRON 
MECHANICAL 


CONVEYOR 
CREENS 





for fast, effective, 
low cost screening and 
conveying of bulk materials 


SYNTRON Mechanical Conveyor Screens provide fast, efficient, low cost 
scalping, conditioning and reclaiming foundry sand, conveying, shakeout and 
cooling of castings and many other foundry operations. 

Their positive, powerful, yet gentle vibrating action moves large volumes of 
material in a continuous flow. Sturdy, uncomplicated construction provides 
reliable performance with low maintenance. 

SYNTRON Mechanical Conveyor Screens can speed production and reduce 


cost. 


For complete information write to— 


SYNTRON COMPANY 


Homer 


Other SYNTRON equipment of proven dependable Quality 


iy “== EI 


MECHANICAL 
BIN VIBRATING DRY FEEDER 
VIBRATORS CONVEYORS MACHINES 


fe 


VIBRATORY 
FEEDERS 


VIBRATING 
SCREENS 
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Announce Distribution of 
AFS Buyers Directory to 
Foundry Superintendents 


@ Every foundry superintendent in 
the United States and Canada will 
receive a copy of the new AFS Buyers 
Directory free when it goes into the 
mails early in October, according to 
Curtis Fuller, Directory Manager. 
Larger foundries will receive addi- 
tional copies. 

The Directory is the first complete 
buyers’ guide ever published to all 
the products, services, materials, and 
equipment bought by foundries; their 
trade and brand names; and the com- 
panies supplying them. 

U.S. and Canadian foundry super- 
intendents are not the only groups to 
receive free copies. Free distribution 
will also be made to U.S. and Cana- 
dian pattern shops and to Mexican 
foundries which are company mem- 
bers of AFS. In addition, the U.S. 
Government has arranged to place 
copies in the principal U.S. Foreign 
Service Libraries throughout the 
world. 

Copies of the Directory will be sold 
at $10 each to regional and local dis- 
tributors, national suppliers to the in- 
dustry, pattern shops not members of 
AFS, foreign foundries and others. 
Total distribution of the Directory is 
planned to be approximately 11,000. 

The Directory had originally been 
scheduled for distribution on Septem- 
ber 15, but new sections added to it 
have delayed completion about two 
weeks, Fuller explained. Among the 
additions are a new section on foundry 
supply houses, plus more than 40 
pages of information on all the found- 
ry trade and technical associations 
which belong to the National Castings 
Council. 

The market information sections of 
the Directory are all cross-indexed 
with each other for maximum use by 
foundry superintendents and purchas- 
ing executives. The advertising sec- 
tion; company listing section with 
names, addresses and telephone num- 
bers; foundry supply house section, 
and the product listing section with 
more than 1,000 classifications and 
cross-reference classifications of prod- 
ucts and services are all cross-in- 
dexed. Trade names are listed both 
alphabetically and by product classi- 
fication in two separate sections. 

The American Foundrymen’s Soci- 
ety has been developing the AFS 
Buyers Directory for more than a year 
and a half, after a survey of key 
foundry executives showed the need 
for such a book. Previously, found- 
ries have depended on general pur- 
chasing directories which are far less 
specialized. 








“We've cut magnesium alloy usage in half” 


Attention ductile iron producers who use the “‘plunging’”’ 

treatment to get higher recoveries and better magnesium control: 

UNION CARBIDE METALS offers two alloys for this treatment— 

“EM” magnesium-ferrosilicon (10 per cent magnesium) and For recommended 

“EM” alloy 55 (30 per cent magnesium). Both are low-cost methods of 

sources of magnesium and are specially sized for plunging into 10 an 

acid- or basic-melted iron. magnesium alloys, 

These alloys promote higher as-cast ductility and counteract write for this 

elements which hinder formation of the spheroidal graphite six-page bulletin. 

structure. In addition, plunging these alloys gives you 

magnesium recoveries up to 50 per cent, better structure control, 

less pyrotechnics, and lower costs. For further information, 

contact UNION CARBIDE METALS, pioneer producer of Si vite. 

magnesium-silicon alloys for ductile iron. fw Nii METALS 

UNION CARBIDE METALS COMPANY, Division of Union Carbide 

Corporation, 30 East 42nd Street, New York 17, N. Y. 

In Canada: Union Carbide Canada Limited, Toronto. Electromet Brand Ferroolloys 
and other Metallurgical Products 


The terms “EM,” “Electromet,” and “Union Carbide” are registered trade-marks of Union Carbide Corporation. 
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IRON CASTING REDUCES COST OF MISSILE LAUNCHER TRACK BY 41% 


This important contribution to the guided missile 
industry was accomplished by replacing the nine 
independent parts formerly used with one integral 
high-strength iron casting. Not only was a substantial 
saving effected, but the cast iron track with its much 
greater dimensional stability assured the exact align- 
ment so vital to successful missile launching. 


This is a typical example of the improved perform- 
ance at lower cost that can be achieved by incor- 


Facts from files of Gray Iron Founders Society 


porating modern iron castings into sound, modern 
industria! design. 


Hanna is proud to be part of this great industry 
and will continue to provide foundries with all 
regular grades of pig iron . . . foundry, malleable, 
Bessemer, intermediate low phosphorus, as well as 
HANNATITE?® and Hanna Silvery . . . in the same 
high quality and to the same high standards that 
have made Hanna the best known name in iron. 


THE HANNA FURNACE CORPORATION 


Buffalo * Detroit « New York « Philadelphia 
Merchant Pig Iron Division of National Steel Corp. 
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German Molding Sand Technology 


by Hans G. Hinnicus, 
Industrial Agent, 
Cohasset, Mass. 


he 18th Foundry Conference 

at the Aachen Technological 
Institute in Germany discussed a new 
approach towards methods of qualita- 
tive analysis of clays and sands. Ot 
interest was the attempt to define by 
scientific formula the true moldability 
of foundry sand. 

A new tool for test and research 
is the analysis and determination of 
a clay’s “specific surface area.” Rel- 
ative surface area becomes a visable, 
measurable quantity by adding meth- 
yl blue dye. A high value of specific 
surface area indicates a high quality 
clay. Permeability, green compression 
strength, hygroscopic properties, ion 
interchangibility and bond strength 
are all a direct function of the spe- 
cific surface area of a mineral clay. 
Bentonite type clays have a specific 
surface area of 250-500 square me- 
ters per gram; kaolin type clays have 
a value of 50-150 square meters per 
gram. 

Viscosity tests do not indicate the 
relative quality of bentonites. No 
conclusions should be drawn from 
such tests regarding their bond 
strength or thermal stability as bind- 
ers in molding sands. 

Colloid chemistry concepts serve to 
explain the influence of moisture con- 
tent upon the green compression 
strength of molding sands. Green 
strength is lowered as moisture con- 
tent rises beyond its optimum point 
of “true moldability”. 

Moisture requirements depend up- 
on the ion arrangement in the space 
lattice of bentonites. Calcium bento- 
nites require more moisture than so- 
dium bentonites. 


True Moldability 

Despite its great importance, true 
moldability could heretofore only be 
determined subjectively, by hand 
test. But now, modern research has 
led to a test procedure that permits 
exact definition. Such tests are based 
on measuring green tensile strength 
in relation to the water contents of 
a sand mixture. 

Originally, true moldability was 
identified with certain characteristics 
of a steam pressure curve taken from 
steam pressure readings on wet mold- 
ing sands. Further tests indicated that 
this condition coincides with the peak 
of a green tensile strength curve plot- 
ted against the water content of the 
sand. Generally, this peak lies be- 


tween maximum green compression 
strength and maximum permeability. 
However, progressive evaporation of 
moisture will cause the green tensile 
strength to drop off sharply while 
green compression strength continues 
to climb. 

With a drop of only a few decimals 
of moisture percentage, a sand may 
lose practically all its green tensile 
strength while its green compression 
strength continues to read high. So 
the possibility and the extent of error 
is less if sands are tested for their 
green tensile strength rather than 
their green compression strength. For 
instance, test procedure for green 
compression strength may show too 
low a value if the sand has high 
plasticity, leading to a premature 
flow of the test sample. Plasticity does 
not influence the value for green ten- 
sile strength. For some time, Aachen 
Technological Institute has been test- 
ing for green tensile strength, rather 
than green compression strength. 


Control of Defects 


For positive control of such casting 
defects as scabs, buckles and rat 
tails, Aachen developed test instru- 
ments that quickly and easily check 
every one of the following factors 
against mold temperature: grain size, 
grain distribution, grain shape of the 
sand, moisture content and quantity, 
effective range of the clay bond. 

Though corrective measures are 
identical with British-American found- 
ry practice, i.e. by additions of sea- 
coal, woodflour and organic binders, 
this test procedure emphasizes adhe- 
sive strength of sand mixes rather 
than the deformation factor. 

As the mold face is heated by mol- 
ten metal its moisture evaporates and 
percolates through the permeable 
mold material into the colder layers 
of the mold where it condenses. A 
zone of high moisture forms a few 
millimeters behind the mold face 
leaving a layer or “shell” of low mois- 
ture close to the mold-metal interface. 
Adhesive strength tests measure the 
green tensile strength of this “shell”. 

Castings defects were listed in their 
order of importance: scabs and rat 
tails, blowholes and porosity, rough 
surface and penetration. They are 
caused principally by lack of accu- 
rate moisture control and lack of con- 
trol of permeability. Permeability of 
molding sands can often be regulated 
to a better degree by control of the 
adhesive strength of the clay than by 
changes in grain size and grain dis- 
tribution of the basic sand. 


Translated from Giesserei, April, 1959, 


In the interest of the American 
foundry industry, this ad (see op- 
posite page) will also appear in 
Steel 
Foundry 
American Metal Market 
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REPRINTS OF THIS AD 
WITH YOUR 
FIRM’S SIGNATURE 


If you would like to have reprints of 
this ad to mail to your customers 
and prospects, let us know. Reprints 
will have no Hanna product message 
or signature, but will be imprinted 
with your firm name and address. 
Absolutely no obligation. To order 
your reprints, fill in and mail the 
coupon below. 


SESE ESSEEEEESESSESESOC COCO COS 
Hanna Furnace Corporation 
Detroit 29, Michigan 


Please send me of reprints of Ad No. 


of your Foundry Industry Series, 
Imprint as follows: 











Send reprints to: 


NAME 


| understand thereis no charge for this service. 
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LOSED-TIP THERMOCOUPLES 


... for strong, dense, uniform 
castings from every melt! 


Reduce scrap rejects, misruns, cold-shuts... achieve consistently high qual- 
ity castings! Marshall Enclosed-Tip Thermocouples indicate instantly and 
accurately “when” to pour brass, bronze, aluminum, or magnesium melts. 
Frequent, regular, exact temperature readings help avoid shrinkage porosity, 
gas porosity, dross... produce better casting finishes... control aluminum 
grain size. 

Dependable, easy-to-use Marshall Thermocouples take interior temper- 
atures deep within the melt. Tip can be stirred to speed reading, giving 
true temperature in about 20 seconds. Pyrometer always indicates steady, 
accurate reading. Thermocouple wire can’t become contaminated from melt 
or short-circuited by slag. Tip withstands scores of immersions before re- 
placement is necessary. Mail coupon for catalog today! 


L. H. MARSHALL CO. 


270 WEST LANE AVE., COLUMBUS 2, OHIO 


Furnace Type (above) .. . lengths up to 10 ft., for use with 
Stationary Pyrometer. 
Ladle Type (left)... for use with Portable Pyrometer. 


L. H. MARSHALL CO., 270 W. LANE AVE., COLUMBUS 2, OHIO 
Please rush Catalog which fully describes Marshall Enclosed- 
Tip Thermocouples! 


NAME 
FIRM 
STREET ADDRESS. 
CITY 
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success story 


@ Thank you for providing us with 
200 reprints of the MODERN CAST- 
INGS feature, “Forum for Designers 
and Buyers.” 

These were passed out to all at- 
tending the fourth session of the “1959 
Engineered Castings Seminar,” spon- 
sored by the AFS Twin City Chapter. 
We considered this Seminar to be 
quite successful with the average at- 
tendance in excess of over 200 engi- 
neers, casting designers and buyers. 


Frank S. Ryan, Chairman 
Foundry Education Seminar 
AFS Twin City Chapter 


@ I certainly appreciate your com- 
ments about our Pattern Shop's safe- 
ty record in the Editor’s Report. 
We are posting this on our bulle- 

tin board where the recognition will 
have a fine effect on the whole plant 
safety effort. 

R. S. Bradshaw, Jr. 

Texas Foundries, 

Lufkin, Texas 


Inc. 


gas war averted 


@ The Bison Foundry in Huron has 
suggested that I write you. I am on 
the city Commission here in Huron. 
The City is very anxious to take all 
necessary precautions in the matter 
of zoning to prevent any adverse busi- 
ness from locating too near the found- 
ry. In another city, the operator had 
the unfortunate experience of having 
a gas station built adjacent to his 
plant. 
Can you tell us how far from the 
foundry it is safe to have gas storage? 
Morcan SANFORD 
Huron, S.D. 


There is no definite distance estab- 
lished for separating a cupola or other 
source of ignition from a gasoline sta- 
tion. Chicago allows gasoline stations 
adjacent to and in any industrial dis- 
trict with no separation limits from 
a source of ignition. I don’t believe 
much risk is involved and Chicago’s 
experience confirms this. With an in- 
expensive spark arrester installed on 
the cupola, there is scarcely any 
chance of ignited particles escaping 
and those that do will burn out in 
50 ft.—H. J. Weber, Contributing Ed- 
itor. 





CORPORATION 


STEEL SALES ¢J " 


» 4 
- Al 
WHITEHEAD 


METALS, INC. 
<j 


There when 
you need it... 


..-VCA Distributor Service — when you’re in a hurry for warehouse 

quantities of alloys, there’s a VCA distributor near you who can meet your needs com- 

pletely — and fast! In warehouses all across the country, adequate stocks of Vancoram 
products are on call. Next time get the big benefits of VCA service, plus the bonus benefits of Vancoram 
extra quality! Vanadium Corporation of America, 420 Lexington Avenue, New York 17, N. Y. * 
Chicago + Cleveland + Detroit + Pittsburgh 


Vancoram products are distributed by: 


PACIFIC METALS CO., LTD. STEEL SALES CORP. 
San Francisco, Los Angeles, San Diego, Chicago, Detroit, Milwaukee, Indianapolis, 
Phoenix, Salt Lake City Grand Rapids, Minneapolis, St. Louis, 
ME s Y Kansas City, Mo. 

J. M. TULL METAL & SUPPL WHITEHEAD METALS, INC. 

CO, INC New York City, Buffalo, Syracuse, Albany, 
Atlanta, Ga., Jacksonville, Miami, Schenectady, Rochester, Philadelphia 
Tampa, Fla., Birmingham, Ala., Lancaster, Allentown, Baltimore, 
Greenville, S. C. Harrison, N. J., Windsor, Conn., VANADIUM 

Cambridge, Mass., Richmond, Va. 


WILLIAMS & COMPANY, INC. CORPORATION 
ee OF AM ERICA 
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in Gray Iron 
and Malleable Foundries 


when you use 


Famous CORNELL cupora riux 


Famous Cornell Cupola Flux produces a cleaner metal with greater 
fluidity. You get superior castings with better machinability, 
greater tensile strength, uniformity of hardness and more uniform 
graphite distribution from light to heavy sections. 
This superior flux increases efficiency in cupola operation giving 
you cleaner drops with bridging over practically eliminated! 
Hundreds of foundries now use Cornell Flux. If you are not one 


of them it will pay big dividends to investigate now! 


lf you melt aluminum, brass or copper, try Famous Cornell 
Aluminum, Brass and Copper flux. Write for Bulletin 46-A. 


“often imitated but never equalled” 





Te CLEVELAND FLUX Gonpany 


1026-40 MAIN AVENUE, N.W. ¢ CLEVELAND 13, OHIO 


Manufacturers of Iron, Semi-Steel, Malleable, Brass, 
Bronze, Aluminum and Ladle Fluxes—Since 1918 
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] here’s how 


. . . St. Louis Die Casting Corp., 
St. Louis, produces gear cases for 
Emerson Electric Co. with total toler- 


ance including draft +0.0005 in. 
The parts are die cast from zinc in 
2-cavity die at 230 parts per hour. 


: Arrow Aluminum Castings 
Co., Cleveland, has taken wood core 
boxes previously used in green sand 
molding and converted them to the 
COz process. If not already present, 
vents are located in strategic spots. 
The box is completely enclosed on 
four sides with boards and on bottom 
with plywood. An air valve is installed 
on the side. Thirty-three pounds of 
sodium silicate bonded sand are 
rammed into the box; a hose from 


cylinder of COez gas is attached to 
the entry valve on box; and presto, 
45 seconds later the core is hardened. 
The gas has been introduced at the 
core surface where hardening is most 
critical. Any soft spots back in the 
center of the sand mass are of little 
consequence. Core is made on roll- 
over-draw machine to facilitate 
stripping. Finished core for truck 
transmission housing is visible in back- 
ground. 


.-+ T. B. Wood’s Sons Co., Cham- 
bersburg, Pa., produces ductile iron 
cylinder heads for “Hoffman” laun- 
dry and dry-cleaning equipment. 
Head is riveted to stainless steel 
drum. Ductile casting replaces mal- 
leable part which tended to crack 
during annealing. Parts are either 36 
in. or 42 in. diameter and 2 in. thick. 
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TACCONE ULTIMATIC. 


shell core blower 


Ft 
— 
a —s 


N 
/ The finest, most economical \ 

} 
/ 


{ Shell Core Blower 


Mey available today 
™~S 


2 EE... —_— 


a a 


Field proven 
\ for 2 full years 


_ 
— —_— 


“2 imeem 


MODELS AVAILABLE 


C-1615 — 7” maximum diameter core 
C-1221 — 7” maximum diameter core 
C-2021 — 9” maximum diameter core 
C-1626 — 9” maximum diameter core 
C-2415 — 9” maximum diameter core 


Obtainable with semi-automatic or fully 
automatic pushbutton controls. 


NOTE: Model number designates maximum height 
and depth of box 


1 operator 


a machines 


/ 
"ai 


® High productive capacity 

© Finished cores in 15 to 45 seconds 

© Quick core box change 

© Adjustable blow pressures 

© Variable speed air cylinders on rotation 
© 300 to 700° F. thermostatic control 

© (Curing starts immediately 


2 greg 
\geuigs/ 
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TACCONE 


floor model manual machine 


e easily rotated 
e accurate 
e fast 


_— — 


aa = 
° ~Y 
Automatic \ 





timing control panel 
to signal the 
investing and curing 
cycles (optional) 


Counterbalanced 
for light or heavy core 
boxes (same as 
larger models) 


~~ 





a 
Double production 
possible with 
uniform 700°F. 


thermostatic control 
MODEL C-1015 x 6 


Clamping cylinder outside main frame results in a compact, rigid, strong unit. 


Flat heating elements cover 75% of the heater plate back, resulting in low watt density 
per square inch. Means more efficiency — longer life. 


Specifically designed to operate up to 700° F. for maximum production. 


Th Investigate the many additional, outstanding features now. 


Yeyyss 
\geuigs/ EASTERN CLAY PRODUCTS DEPT. 


INTERNATIONAL MINERALS & CHEMICAL CORPORATION 
Old Orchard Road, Skokie, Illinois 
Exclusive Sales Agents for Taccone Foundry Equipment « IN CANADA: COOPER CHAPMAN, Ltd. Toronto 15, Ontario 


UTHO IN USA D&Jj.59 





One of Semet-Solvay’s most valu- 
able assets is its recently expanded 
research facilities at Ashland, Ky. 
The uniformity and high quality of 
our Foundry Coke is directly attrib- 
utable to the constant research vigi- 
lance exercised in every phase of 
production from mine to finished 
product. Here at Ashland, in a coke 
test oven the measurable qualities of 
our coking coals are quickly ascer- 
tained and mixes adjusted to insure 
a uniform high quality. 

No pygmy this pilot plant test 
oven, but a large capacity unit tak- 
ing a 700-pound charge. The large 
size makes certain there will be no 
loss of accuracy in the interpreta- 
tion of results because of too much 
scaling down. Thus the coal charge 
and the setting of standards for 
full-scale operation, as determined 


llied 


hemical 


by testing, are thoroughly reliable. 

Plans for the future call for a pro- 
gram of continued use of the pilot 
plant so that the cokes continually 
improve in uniformity. 

In addition to the high quality of 
the product, which stems from con- 
tinuous research, the purchase of 
your Foundry Coke from Semet- 
Solvay has many other advantages: 
Semet-Solvay plants and coal mines 
are strategically located to serve 
you. Availability is constant, thanks 
to Semet-Solvay’s extensive produc- 
tive facilities. Five coke sizes are 
available to meet the requirements 
of all sized cupolas and melting 
practices. And last but not least, 
we offer advice—a free metallurgical 
service department staffed by spe- 
cialized technicians. Their advice is 
yours for the asking. 


For Better Melting... 


NEW ASHLAND TEST OVEN 


Call your Semet-Solvay office today 
or write us directly for the complete 
story on Semet-Solvay Foundry 
Coke. You’ll find it both interesting 
and profitable. 


SEMET-SOLVAY DIVISION 


peprt. 556-BI, 40 RECTOR STREET, NEW YORK 6, N.Y. 


Buffalo « Cincinnati « 


Cleveland « Detroit 


In Canada: ALLIED CHEMICAL CANADA, LTD., Semet-Solvay Dept., Toronto 
Western Distributor: WILSON & GEO. MEYER &CO., San Francisco+Los Angeles 
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MCA offers 


Molybdenum in all its forms 


Molybdenum is widely accepted in the 
iron and steel industry, because it imparts 
improvements in physical properties at 
costs that may be economically justified. 
Such properties are effective both in econ- 
omy of production and user benefits. In 
high speed steels, automotive steels, in 
aircraft and missile steels, molybdenum 
by MCA performs to meet designer’s 
requirements. 

This expanding use of molybdenum 
has resulted in demand for various 
forms—chemicals, metal powder, metallic 





molybdenum and molybdenum oxide. 
MCA offers molybdenum in all com- 
mercial forms for easy and practical ap- 
plication in the mill. In addition, MCA’s 
technical knowledge is unsurpassed and is 
available to the iron and steel maker upon 
request, free of charge. 

When you have a metallurgy problem 
that molybdenum might solve, think first 
of MCA. When you need molybdenum 
in any form or quantity, MCA has it 
available for your use in iron and steel 
improvement. 


CORPORATION OF AMERICA Pittsburgh 22, Pa. 


Offices: Pittsburgh, Chicago, Los Angeles, New York, San Francisco 
Soles Representatives: Brumiey-Donaldson Co., Los Angeles, San Francisco 
Subsidiary: Cleveland-Tungsten, Inc., Cleveland 
Plants: Washington, Pa., York, Pa. 


2 Gateway Center 
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ALLOY CASTING INSTITUTE ... 
has announced the election of new 
officers. Elected president was J. B. 
Dear, Duraloy Co., Scottdale, Pa. 
New vice-president is J. S. Wooters, 
General Alloys Co., Boston. New di- 
rectors are R. W. deWeese, Electric 
Steel Foundry Co., Portland, Ore., 
and J. L. V. Bonney, Jr., Bonney- 
Floyd Co., Columbus, Ohio. E. A. 
Schoefer was reelected as executive 
vice-president and treasurer. The in- 
stitute has recently moved its offices 
from Mineola, N. Y. to 1001 Franklin 
Ave., Garden City, N. Y. 


STEEL FOUNDERS’ SOCIETY OF 
AMERICA .. . has announced the 
selection of four winning posters out 
of 212 submitted in the national 1959 
Safety Poster Contest. Winners in- 
clude C. W. Hunt, Oklahoma Steel 
Castings Co., Tulsa; T. S. Emala, 
American Steel Foundries, Verona, 
Pa.; E. J. Conroy, Electric Steel 
Foundry Co., Portland, Ore.; and Mrs. 
Clare Rresenberg, Sawbrook Steel 
Castings Co., Lockland, Ohio. Win- 
ning posters will be on display in 
S.F.S.A. member plants during the 
society's three-month annual safety 
contest. 


National Engineering Co. . . . has 
revealed plans to conduct a contest 
intended to locate “Handlebar Harry, 
the oldest Simpson Mix-Muller this 
side of the cupola.” First prize for 
the contest will be an all-expensc 
trip to Hawaii for two. Other prizes 
include television sets, shotguns and 
fishing gear. The contest is open to 
anyone working in a foundry and 
any muller manufactured by the com- 
pany is eligible for a prize, based 
on a 50-word statement by the en- 
trant. Judges for the contest will 
be appointed by officers of AFS. Con- 
test closes February 28 and winners 
will be announced at the AFS Cast- 
ings Congress at Philadelphia in May. 


Magnet Cove Barium Corp. . . . has 
completed a new sales office and 
foundry research building at Rolling 
Meadows, Ill. Magcobar, one of the 


Dresser Industries, produces western 
and southern bentonite. The new fa- 
cility will include a research labora- 
tory with complete equipment for 
foundry production a an in- 
duction melting furnace. The com- 
pany states that it is the first experi- 
mental owned and operated by a 
foundry supplier. Personnel to be 
transferred to the new _ installation 
include Gerry Morrical, division man- 
ager, and Art Zrimsek and George 
Vingas, foundry research engineers. 


Doehler-Jarvis Div., National Lead 
Co. . . . has announced that a patent 
for a die cast V-8 aluminum automo- 
bile engine block has been issued to 
A. F. Bauer, assistant general man- 


ager and chief engineer of the divi- 
sion. The design eliminates under- 
cuts, projections and blind passages, 
and allows for the efficient mass pro- 
duction of blocks by die castings. 
Double wall construction is used to 
increase strength and rigidity. Mr. 
Bauer is shown examining a section 
of the block. 


Ajax Magnethermic Corp. . has 
announced the formation of a Cana- 
dian subsidiary to be known as Ajax 
Magnethermic Canada, Ltd., located 
at Ajax, Ont. The firm will market 
high and low frequency melting fur- 
naces, billet heaters and heat treat- 
ing equipment. 


Garvey Pattern & Mfg. Co. 
South Bend, Ind., firm has recently 
installed a large universal milling ma- 


chine which enables it to produce 
larger patterns and to increase the 
rate of production. The German-built 
machine was the first heavy equip- 
ment to be delivered to the northern 
Indiana area via the St. Lawrence 
Seaway. 


Magnesium Alloy Products Co... . 
Compton, Calif., magnesium foundry 
has been licensed by Magnesium Elek- 
tron Ltd., Manchester, England, to 
produce castings by means patented 
by the English firm. This includes the 
rights to the “Elektron” alloys of the 
zirconium rare earth and thorium 
series as well as a new magnesium- 
silver-rare earth alloy. 


General Electric Co. has begun 
construction of a $500,000 heat treat- 
ing facility for turbine-generator cast- 
ings at its Schenectady, N.Y., large 
steam turbine-generator department. 
This new facility is part of a $3,700,- 
000 expansion program which will en- 
able the plant to produce steel cast- 
ings to 100,000 lb. The heat treating 
installation will accommodate turbine 
shell and valve castings to 170,000 Ib. 


Kiowa Corp. . . has announced plans 
for a $250,000 expansion of its zinc 
and aluminum die casting plant at 
Marshalltown, Iowa. 


Baroid Chemicals, Inc. has an- 
nounced appointment of Sinclair- 
Brandt Equipment and Supply Co., 
Houston, Texas, as sales and service 
distributor of its foundry materials 
in Texas. 


International Minerals & Chemical 
Corp. . . is recognizing its 50th anni- 
versary by sending a traveling display 
of historical pictures to its various 
plant locations. Since 1909, IMC has 
grown to a nation-wide corporation 
with 68 mines and plants and annual 
sales of more than $100,000,000. A 
major step in the growth of the cor- 
poration was the addition in 1951 of 
the Industrial Minerals Division. 
Headquarters for the corporation are 


at Skokie, Il. 


Arthur Tickle Engineering Works . . . 
has acquired the bi-metallic foundry 
production of Al-Fin Div., Fairchild 
Engine and Airplane Corp. Tickle 
Engineering will transfer A1-Fin’s 
equipment, molds, patterns and some 
of its key personnel to its Brooklyn 
foundry. Al-Fin will continue its de- 
sign, consulting, licensing and super- 
visory functions. 
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SAND CONDITIONING TOPICS 
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ADJUSTABLE DEFLECTOR 


————> 
/ MAGNETIC PULLEY 


* 








; 


}- MODEL KRS ROYER 


} COMBING BELT 








Sand Conditioning costs can be reasonable 


Notice how the compact design permits 
easy maneuvering about crowded cast- 


When any industry suffers a business 
recession, however slight, the attention 
of its leaders automatically shifts to 
cost cutting and the elimination of 
waste. Many foundrymen peer wist- 
fully at the large, highly mechanized 
foundry and imagine semi-automation 
is the answer. 

Looking at the foundry industry 
realistically, this form of advanced 
mechanization is not the answer. 
Seventy-two per cent of the nation’s 
foundries employ less than 50 men— 
for most of these, advanced mechani- 
zation is both a physical and an economic 
impossibility. 

For these foundries, units like the 
highly efficient Royer MAGNA-SAN are 
the practical solution to most sand con- 
ditioning cost problems. Here is a unit 
that is foundry-engineered to magneti- 
cally clean, mix, blend and aerate shake- 
out sand right on the molding floor— 
and at a lower initial cost and with less 
maintenance than any other mechanical 
method. 

The Royer MAGNA-SAN is ideally 
designed for use in the small and medium 
sized foundry —this 73 per cent who most 
need the advantages of mechanization 
but cannot pick up the bill. Compare 
this compact unit, in the drawing above, 
with your available working space. 











ing floors. 


ton of sand conditioned. 





to you by return mail. 


1 > 10» @ >) = SP 3 0) 08.9 2) = og 
& MACHINE Co. 


E 155 PRINGLE STREET 
KINGSTON, PENNA. 


| want to know more about reasonable sand conditioning 
costs. Rush me your MAGNA-SAN Bulletin. 


NAME 





COMPANY 








ADDRESS. 
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Capacity-wise, the Royer MAGNA- 
San conditions 45 tons of sand per 
hour—a full 8 per cent more than its 
closest competitor. And remember, it 
is a fact that economy of operation is 
determined by performance, which is 
measured by comparative expense per 


We invite you to see for yourself how 
reasonable sand conditioning costs can 
be. Send the coupon and we’ll rush your 
copy of the MaGna-SAN Bulletin RM57 





product report... 


A savings of $12,950 in one year 
wus chalked up by the South Bend, 
Ind. foundry of Studebaker-Packard 
Corp. through installation of a low 
pressure air conveyor system—enough, 
according to company officials, to pay 
for the initial cost of the unit. 

This system, designed and installed 
by National Air-Conveyor Corp., Chi- 
cago, receives new, dry sand direct- 
ly from a hopper car. A low pressure 
transporter connected to a_turbo- 
blower delivers sand on a continuous 
basis, via pipe, directly to storage 
bin or belt conveyor. 


The Studebaker plant cites specifi. 
savings as follows: 

e Closed-hopper cars resulted in 
yearly savings of $6,750 in paper car 
coverings and eliminated need for a 
sand dryer. 

e Reduced annual maintenance on 
clam-shell equipment by $1,200. 

e Requires less manpower. 

e Less floor and transmission space 
required. 

e Sand delivery is automatic, con- 
tinuous and faster. 


Foundry Switches Ladles on 
Monorail with Air Cylinder 
@ A plant-made, air-operated switch 
has greatly reduced maintenance of 
the overhead monorail system han- 
dling metal transfer ladles in the 
foundry of Crouse-Hinds Co., Syra- 
cuse, N. Y. 

Switching ladles from one mono- 
rail to another is necessary in order 
to deliver metal to six different pour- 
ing areas. Formerly, operators gave 
a hard pull on a cable to throw the 
switches by hand. This type of rough 
handling proved extremely hard on 
both the switch and monorail. The 
switching mechanism became loose, 
and parts showed decided wear in 
short periods of time. 

The company’s sheet—metal shop 
got to work and solved the problem 
by installing a double-action air cyl- 
inder to transfer the switches smooth- 
ly and at a constant rate of speed, 
holding wear and tear to a minimum. 

The shop mounted a four-way valve 
air cylinder onto a metal platform, 
fabricated a bracket for the switch 
and attached a chain. Now the men 
give a light tug on the chain to throw 
the switch. 





DESULPHURIZATION... 
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You get uniform results with 


Metallurgical Carbide from LINDE 


3 the foundry, you can produce high grade iron 
only by making sure you use metal with a low 
sulphur content. As a desulphurizing agent, met- 
allurgical calcium carbide assures uniformity in 
the metal you produce. You know in advance that 
by adding a certain amount of carbide you remove 
a certain percentage of sulphur. Because metal 
specifications can be met efficiently and economi- 
cally with carbide, you eliminate any need for 
wasteful “trial and error” methods. 

Linde’s method of mixing UNION calcium car- 
bide and molten iron is simple and sure. A stream 
of fine mesh carbide and nitrogen under pressure 
is forced from a dispenser through a hose. The 
graphite injection tube is immersed deep in the 
hot metal. The carbide blends evenly and thor- 
oughly with the iron. Desulphurization with 
UNION calcium carbide creates no fumes, does 
not attack refractories. The LINDE equipment — 
nitrogen supply, dispenser, and injection tube — 


is easy to operate and maintain. 

If you would like more information about 
LINDE’s method of desulphurization, using cal- 
cium carbide, just call or write your nearest 
LINDE office. LINDE COMPANY, Division of Union 
Carbide Corporation, 30 East 42nd Street, New 
York 17, N. Y. Offices in other principal cities. 
In Canada: Linde Company, Division of Union 
Carbide Canada Limited. 


inde 


The terms “Linde,” ““Union™ 
and “Union Carbide” are 
registered trade-marks of 
Union Carbide Corporation, 


UNION | 
ref -\-1=}| 2) = 


TRADE-MARK 
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Beauly and Aowice 


f CAST IRON 
is lornall 


Our Company supplies quality pig iron to many cus- 
tomers that manufacture beautiful ornamental designs 
for home decoration like those pictured here. 


These illustrate the versatility of uniform Woodward 
iron, which has demonstrated its outstanding depend- 
ability in the production of quality castings of all types 
and sizes. 


For quotations, write or call our Sales Department, 
Woodward, Ala. 


For quotations, write or call our Sales Department, Woodward, Ala. 
Phone Bessemer, Ala. HAmilton 5-2491 


or Sales Agents for territory North of Ohio River: 
HICKMAN, WILLIAMS & COMPANY with Sales Branches at— 


609 Bona Allen Building, Atlanta 3, Ga.; 230 P. O. Box 335, Duluth 1, Minn.; 412 Guaranty 
North Michigan Avenue, Chicago 1, Ill.; First Bidg., Indianapolis 4, Ind.; 70 Pine St., New 
National Building, P. O. Box 538, Cincinnati 1, York 5, N. Y.; 1500 Walnut Street Blidg., Phila- 
Ohio; 1659 Union Commerce Building, Cleveland delphia 2, Pa.; 1910 Clark Bidg., Pittsburgh 22, 
14, Ohio; 1203 Ford Bidg., Detroit 26, Mich.; Pa.; 902 Syndicate Trust Bldg., St. Louis 1, Mo. 


WOODWARD IRON COMPANY 


WOODWARD, ALABAMA 
Independent Since 1882 
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Another shipment of Sterling Heavy pie 
Duty Steel Flasks for a prominent N —— 
midwest grey iron foundry. ; fa . 
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Creative Chemistry “2 
... Your Partner in Progress 


When close tolerances are vital 





RCI] FOUNDREZ INSURES 
IN HICA SHELL MOLDING PROCESS 


Shreveport, La. —HICA, Inc., 
reports that shell molds made with 
Reichhold’s FounpREz 7504 powdered 
phenolic resin produce “High Integrity 
CAstings” for manufacturers of chem. 
ical and milk processing equipment, 
aircraft, missile, pump, valve and 
burner parts. HICA pours stainless and 
other alloys on intricate jobs requir- 
ing extremely close tolerances. 


HIGHEST DEPENDABILITY 


In a recent interview Phillip R. John- 
son, HICA shell molding foreman, said 
“The dependability of RCI’s FounpREz 
recently helped us supply a large order 
of complicated castings without a 
single reject by our customer. With 
FOUNDREZ, we are able to avoid the 
warpage and cracking frequently en- 
countered with other resins. Nor have 
we experienced any problem that could 


HICA team ready to close cope and drag 
halves of plug valve handle adapter mold 
after cores have been set in place, 
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Self-Curing Oil Binders; 
Sand Conditioners; 
Phenolic Shell Molding Resins; 
Phenolic, Amino and 
Alkyd Core Binders 


ACCURACY 


HICA’S shell molding department. Up-to-date methods and machines 
help produce accurate, economical castings. 


be attributed to our use of FOUNDREz.” 


ECONOMY IMPORTANT 


Besides dependability and quality, 
economy played a significant part in 
HICA’S choice of Founprez. “The 
superior bonding qualities of RCI’s 
FounpREz 7504,” said Mr. Johnson, 
“allow us to use less resin per pound 
of sand, affording us substantial 
savings in our production run. It’s 
easy to see why we use FOUNDREZ 
exclusively in all our shell molding 
techniques.” 


VARIETY OF RESINS 


Reichhold’s FounpREz 7500 series of 
powdered phenol-formaldehyde resins, 
designed especially for shell molding, 
includes: 


FOUNDREZ 7500 — a general pur- 


pose phenol-formaldehyde resin. Fea- 
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tures long flow and cure. This product 
is especially applicable to intricate- 
pattern work. 


FOUNDREZ 7504— formulated for 
intermediate flow and long cure prop- 
erties. Ideal for the jobbing shop 
where many different types of castings 
are made. May be employed on a 
variety of pattern contours. 


FOUNDREZ 7506— has the shortest 
flow and fastest cure of the series. 
Compounded for high speed produc- 
tion of shells. Most suitable where 
foundry production involves long runs 
of a few types of castings. 


If you would like further in- 
formation on the FOUNDREZ 
7500 series, write for Techni- 
cal Bulletin F-3-R. Reichhold 
Chemicals, Ine., RCI Building, 


White Plains, New York. 





Jeffrey Universal Mold Conveyor, Automatic Mold Dumper and 
Apron Conveyor 


Jeffrey Apron Cenveyer Handling Castings 





you'll see 
the difference 
in foundries 


planned by 
JEFFREY 


MECHANIZATION takes over many operations 
formerly requiring manpower —from sand pre- 
paration and distribution to the molders and core 
makers, to the pouring positions and shakeouts, 
then back to sand reclaiming and storage—mov- 
ing raw materials and processing finished cast- 
ings. Jeffrey services to the foundry industry are 
that complete. 


We'll start with a survey, prepare layouts and 
recommend equipment, build and install a system 
to suit your exact requirements. We’ll alter exist- 
ing facilities or replace obsolete units with 
modern, efficient Jeffrey machinery. 

Catalog 977 describes these services and equip- 
ment. For a copy, write to The Jeffrey Manufac- 
turing Company, Columbus 16, Ohio. 


CONVEYING + PROCESSING + MINING EQUIPMENT 
TRANSMISSION MACHINERY + CONTRACT MANUFACTURING 
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The answer to the above question is “Yes” of course. 

All foundries would like more profit and desire more 
employee participation in cost reduction and methods 
improvement. These dollars and percentages are the 
present results of the Work SIMPLIFICATION program 
at Texas Foundries. 

And what is Work Srmp.iricaTion? Unfortunately 
it is a term frequently used but infrequently defined. 
Is it merely simplifying work? Not exactly. The So- 
ciety for Advancement of Management defines work 
simplification as “the organized application of common 
sense to eliminate all waste—of time, effort, material, 
equipment or space.” Allen H. Mogensen, director of 
Work Simplification Conferences, Lake Placid, New 
York and Sea Island, Georgia, and the founder of 
work simplification defines it as “the organized use 
of common sense to find easier and better ways of 
doing work.” We, at Texas Foundries, say simply, “It 
is an organized program to utilize the employee's head 
as well as his hands.” 

But not even these definitions give a completely 
clear description of work simplification. One of the 
major distinguishing characteristics of a work simpli- 
fication program is the shifting of emphasis in meth- 
ods improvement from a few “experts” and “special- 
ists” to each and every member of the organization. 

Why do we want to shift this emphasis? Because 
all too often in the past the “expert” who had devel- 
oped the improvement spent most of his time with 
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work smarter... 
not harder 








problems of installing the improvement, overcoming 
the workers’ resentment and resistance to the change, 
and then maintaining the improvement in application. 
By shifting the responsibility of methods improvement 
to every member of the organization, this resistance 
and resentment is tremendously overcome. 

Thus work simplification utilizes the ideas of em- 
ployees. There was one word in each of the definitions 
previously stated that differentiates a work simplifi- 
cation program from the familiar types of suggestion 
systems. That one word is “organized”. It is this or- 
ganized approach that enables work simplification to 
obtain the maximum results from employee partici- 
pation. 


LAW OF INTELLIGENT ACTION 

In employee participation of methods improvement, 
you are concerned with people and their reaction to 
problems. William J. Reilly, in his book, The Law of 
Intelligent Action, says: “When a person is confront- 
ed with a problem, the intelligence of his action is 
dependent on three primary factors: 

1. His desire to solve the problem. 

2. His ability to solve it. 

3. His capacity to handle the human relations in- 
volved.” 

Let us examine work simplification in the light of 
this law, or more specifically, how Texas Foundries 
apply this law in its work simplification program. 
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DESIRE TO IMPROVE 

The first factor in the law is desire. To get our 
people interested in work simplification, we first ac- 
quaint them with our program by holding classes for 
both the supervisory and hourly workers. The super- 
visory course involves 13 lessons and the hourly work- 
ers, 7. Each lesson is approximately two hours in 
length. These classes are held after the work day and 
the hourly workers are paid their regular hourly rate 
for time spent in class. 

In the first session of both courses, we conduct a 
demonstration with the common peg board. The in- 
structor requests one member of the group to perform 
the simple task of placing the pegs in the board, using 
any method he desires. Then each member of the class 
takes a turn. A record is kept of the time required 
for each performance. 


NG THEIR own JOB 


six YEARS - + * 


PLOYEES SEARCHING” 
: AND 


EFFICIENCY - > ° 


A lively discussion always follows this demonstra- 
tion with all members experimenting with different 
methods in an attempt to require less time for the 
task than any other member. 

This experiment proves several interesting things. 
One is that it is natural for people to want to im- 
prove; and unless inhibited, they will try to do so. 
The instructor is careful not to request any im- 
provement or imply that there would be any com- 
petition. However, the natural instinct of the people 
involved was to attempt to improve. This natural de- 
sire aids work simplification. Our problem is to in- 
crease it and channel it in the proper direction. 
ABILITY TO IMPROVE 

The second factor in the law is ability—the ability 
to improve. This ability is also natural. Much class 
activity is designed to improve the employees’ ability 














Original method of separating chills, core rods, and 
metal from spill sand. Operator shoveled sand into 
the riddle to separate metal objects from the sand. 


to make improvements. The first step is to instill in 
their minds a questioning attitude towards any job 
they perform or observe being performed. This atti- 
tude is extremely important if they are to overcome 
natural human complacency and tendency to continue 
in the established method. 


FIVE STEPS FOR IMPROVEMENT 
After obtaining this attitude of “Why do we do 
this job this way?”, we then teach them a step-by- 
step procedure for improving that job. These steps 
are a simple pattern for thinking, similar to the 
ones used in scientific analysis and problem-solving. 
These steps are: 
1. Select a job to improve 
Time is valuable so employees should make the 
best of it by doing first things first. Improve those 
jobs which need it the most. We list four types of 
jobs that should be improved first: (1) a bottle- 
neck job; (2) jobs that take too much time; (3) 
jobs that take a lot of chasing around; and (4) 
jobs where there is a waste of materials, time or 
energy. By discussion and movies of typical jobs 
in these categories, the employees are oriented to 
the types of jobs to select first. 


2. Get the facts 

We stress that the best ways to get facts about 
a job are by observation and a detailed breakdown 
of the job. To enable employees to make a proper 
breakdown, we acquaint them with some of the 
charting and analyzing techniques of Industrial En- 
gineering. The hourly worker's sessions deal primar- 
ily with the flow process chart and how to utilize 
it to obtain details of each job step. They also be- 
come familiar with the multiple activity chart and 
the operator chart. 

In the supervisory sessions, these are included 
along with some of the more detailed procedures. 
These sessions include work sampling, simo charts 
and film analysis. Supervisors only become familiar 
with these advanced techniques, not proficient in 
their use. This familiarizes them with the use of 
these techniques. If they have occasions to use 
them, assistance from the Industrial Engineering 
Department is available. 


3. Challenge the job and then each detail of the job 
The flow process chart used is especially de- 


38 - modern castings 





Improved method of separating metal parts from spill 
sand by use of electro-magnet was devised by foreman. 
This new method saves $2436 annually in labor costs. 


signed to aid in this challenging. It contains a 
section for guiding the user in a systematic ap- 
proach to challenging each detail of the job. The 
ultimate goal is to eliminate the job completely. 
If this is impossible, then the chart suggests elimi- 
nating or combining some elements, changing the 
sequence, place, or person, or just simplify the 
method of performing the detail. 


4. Develop the improved method 

In this step, the employees are instructed in 
some of the fundamentals of motion economy and 
how they are helpful in pointing out a method that 
needs improving. They are instructed in how to 
choose between several alternate methods and also 
reminded to consider both the economic and hu- 
man factors. 


5. Install the improved method 

This is the ultimate goal of the first four steps. 
We stress that following this pattern assures maxi- 
mum results in methods improvement. “Do you really 
have to follow all those steps to improve an opera- 
tion?” That is a question our employees frequently 
ask us. Yes, it may seem slower to follow the pattern 
but the additional improvements obtained that are 
normally overlooked in a “flash improvement” will 
more than compensate for any delay. 


THE HUMAN FACTOR 

With this pattern, and the accompanying tech- 
niques, the employee is capable of determining im- 
proved methods. But whether he will be a success 
at improving jobs in the foundry is determined by 
the third factor in our law of intelligent action—his 
ability to handle the human relations involved. So we 
stress in class the human factor—how to get results 
through people and how to overcome resistance to 
change and criticism. For this instructional phase, 
we have developed our own work simplification book- 
let so that our material will be more personalized. 


APPLYING WORK SIMPLIFICATION 

We are now ready to harvest some of the seeds 
we have been sowing. But this harvest does not come 
automatically. Instead, it must be encouraged by pro- 
gramming the application phase as thoroughly as the 
instructional phase. 

To guide this programming, Texas Foundries has es- 
tablished a work simplification general committee 








composed of five top executives and the work simplifi- 
cation engineer. The superintendents of the five major 
manufacturing divisions act as advisors to this com- 
mittee. The committee establishes goals and _proce- 
dures for the program. 

In each department a work simplification commit- 
tee is formed with the departmental supervisor as 
chairman. This committee is composed of all depart- 
mental foremen and any other departmental members 
of the management staff. Currently there are 11 such 
committees, each composed of from three to six mem- 
bers. 

Committees gather facts on problems and develop 
proposed methods by both group and individual ac- 
tion. The group meets formally once a week for con- 
sultation and planning. The work simplification engi- 
neer attends these meetings as an advisor and as a 
secretary to record the minutes of the meeting. 

Projects, not suggestions, are of most interest in 
work simplification. The employees do not submit 
suggestions for the Industrial Engineering Department 
to investigate and complete; instead, the employee 
submits a proposal for a possible improvement and 
he follows it to completion. 

A work simplification project progresses through the 
following stages: 

1. An employee decides a job can be improved 
and records this on an “Initial Proposal Form.” He 
takes this form to his foreman and superintendent 
for their approval and signature. Form is submitted 
to the work simplification section. If the job is con- 
sidered eligible for investigation, the work simplifi- 
cation engineer grants him a project priority for 90 
days. This priority guarantees that only one employee 
will be investigating a particular job. 

2. The employee uses the simplifying techniques 
he has learned to chart and challenge the details of 
the job and to develop an improved method. He also 
arranges for any experimental trials that must be 
conducted. 

3. The employee makes a final proposal listing the 
details of his improvement and the estimated yearly 
savings. He again obtains his foreman’s and superin- 
tendent’s approval and signature and submits the 
form to the work simplification section. The work 
simplification engineer reviews and checks all aspects 
of the proposal before approving. It is then reviewed 
by appropriate managers, including the president. If 
approved the improvement is installed. At the com- 


Original method of storing core gages. This job was 
investigated and improved by an hourly-pay employee. 
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pletion of installation the project is finished. 


RECOGNITION 

Texas Foundries believes that the key factors 
in maintaining an active work simplification program 
are motivation and stimulation. Thus, when a project 
is completed several methods assure the employees 
that they will receive the deserved recognition. 

First, a work simplification certificate is presented 
by the president for each project completed. 

Second, the individual’s picture is posted on the 
bulletin board. 

Third, every project is reported in the plant news- 
paper with a picture of the “before” and “after” in- 
cluded. 

Fourth, an annual report on work simplification is 
distributed to all employees. It contains the name of 
everyone completing a project in the previous year; 
gives special recognition to the individual who com- 
pleted the most projects during the year; and com- 
mends the individual whose project resulted in the 
largest saving. 

Fifth, the employees are eligible for a cash award 
when their project is installed and in operation. The 
awards are based on 15 to 25 per cent of the net cost 
reduction during the first year for the hourly workers 
and 3 per cent for the supervisors. The supervisors 
in their departmental work simplification committees 
are also in competition with the other committees. 
The committee obtaining the largest cost reduction 
by projects completed during each quarter of the 
year receives a $100 gift certificate. 

Sixth, movies are made of outstanding projects 
and shown to the workers during the lunch period. 


TOP MANAGEMENT INFLUENCE 

Undoubtedly the most important factor in the suc- 
cess of a work simplification program is the enthusi- 
astic backing and participation of top management. 
And Mr. Top Manager, this means enthusiastic back- 
ing and participation. For your employees will be 
only as enthusiastic and eager to participate as you 
are. It is your recognition that many employees are 
seeking by participating in this program. 

At Texas Foundries work simplification is referred 
to at nearly every plant or management group meet- 
ing. The president or works manager presents the 
certificates and award checks to the employees and 
compliments them for their projects. This constant 
association by top management with the program 


Improved method. Gages are stored on rack identified 
with customer’s name. New method saves $88 per year. 





by W. A. Meppicx / President 
Elwell-Parker Electric Company 
Cleveland 


One of the most difficult problems faced by a 
potential user of industrial lift trucks is the lack of 
knowledge of factors pertinent to the selection of such 


equipment. To meet this problem, the following para- 
graphs discuss many of the most important areas of 
consideration: capacity, lift, size and weight, location 
of operator and truck controls, mechanical design and 
battery capacity where electric-powered vehicles are 
desired. 


Specific Features 


Foremost of all considerations is one basic rule 
which refers to the economical purchase of any in- 
dustrial truck: When buying a truck, it is best to 
specify one that will meet average requirements. To 
buy a truck to cover every conceivable problem is 
neither economical nor practical because normally the 
expense is not justified. For example, if loads occasion- 
ally must be tiered four-high, although the majority 
are tiered only three-high, an extra high-stacking truck 
for just the occasional job is uneconomical. 

Or if 95 per cent of the loads to be handled weigh 
4000 Ib each, it is not practical to purchase a 6000-Ib 
capacity truck for occasional loads of the greater 
weight. Instead, the best solution is to devise another 
method to handle the infrequent requirements. 

The degree of mechanized handling obtainable with 
industrial trucks also increases a given plant's vol- 
ume For instance, the carrying of two 2000-Ib loads 
simultaneously with a 4000-lb truck is usually more 
economical and efficient than handling one 2000-Ib 
load with a model of corresponding capacity. To 
plan the most efficient handling techniques is just 
as important, or even more so, than choosing the 
right truck to do the job required. 





Factors Governing Lift 


Although the stacking of loads to ceiling limits is 
often advisable, other factors must be considered: 
(1) will loads withstand the weight of other loads 
on succeeding layers of the stack; (2) will floors take 
the strain of the total load; (3) are the industrial 
trucks stable enough for extra-high stacking. 

Every conceivable factor 
of safety must be consid- 
ered when handling extra 
high loads. For example, 
if the wheel of a truck 
should drop into a slight 
depression in the floor, a 
load elevated 15 feet might 
move laterally as much as 
an entire foot. This might 
be sufficient to tip the 
truck. Likewise, if a pack- 

age falls from a load high in the air, enough momen- 
tum is gained to inflict serious damage to itself or 
whatever it strikes at ground level. Then too, the up- 
rights of a truck tend to twist when they are extra 
long creating both a physical and maintenance haz- 
ard. 

With telescoping fork trucks, a two-inch increase 
in lift generally means a one-inch increase in the 
collapsed height of the truck. If an extra high lift is 
specified, the resultant height of the truck when col- 
lapsed may prevent passage through doorways or 
under low-hanging pipes or beams. 

If a truck is employed for car or truck loading, its 
collapsed height should permit entry into the carrier. 
Most truck manufacturers build a 68-inch-high model 
for carrier loading. But unless a truck has full initial 
lift (the ability of the forks to rise without increasing 
the over-all height of the truck), tiering of loads 
within low headroom areas may not be possible. 

Specifying the height of a truck’s lift beyond the 
standard may prove costly. Several methods have 
been developed to permit high tiering without in- 
creasing the collapsed height of the truck; one is 
the use of triple telescoping uprights. Although work- 
able, this arrangement tends to reduce truck capac- 
ity and usually increases cost. 


Total Weight and Size 


One of the most important factors in determining 
the total weight and size of a truck is the floor load- 
ing capacity over which trucks must operate. Other 
factors include elevator capacities as well as floor 
loading capacities of highway trucks and rail cars. 

As a general rule, floor load capacity is figured in 





terms of a static load. However, when computing 
the weight of a truck in relation to the floor capacity, 
the weight exerted by a truck must be computed in 
terms of a live load. Moreover, the weight of the 
truck plus the heaviest load the truck will carry must 
be considered. 

Because many companies are demanding more com- 
pact industrial trucks, the problem of floor load ca- 
pacity is becoming more acute than ever before. Cer- 
tain types of trucks are designed for operation on 
weaker floors; some trucks are either basically smaller 
or are designed to distribute their weight over a 
greater area. In any case, consultation with industrial 
truck manufacturers is strongly advised, both on com- 
puting floor load capacities and in selecting the truck 
to best fit a given situation. 

Where the truck rides the elevator with its load, 
the heaviest load such a vehicle will carry must be 
included in the total allowable figure. 

Some companies have skirted this problem by hav- 
ing load and truck ride separately. Others use small- 
er, lighter-weight vehicles to load and unload eleva- 
tors or even ride with the loads. This leaves the 
heavier, faster vehicles to work only on the floors. 

Truck size may further be limited by the physical 
areas in which the unit must work. For example, 
narrow aisles, confined production or storage areas 
can limit a truck’s over-all size, and subsequently, its 
capacity. All areas in which a truck will operate must 
be studied to find the safe, 7 
allowable size limit. 

Because their basic de- , 
sign distributes the over-all 
weight more evenly, pow- 
ered platform trucks may 
be adapted to areas where 
fork trucks cannot operate 
effectively. 


Operator Location 


Still another important consideration is the location 
of the truck controls and position of the operator. 
Basically, three optional designs can be obtained: 
(1) center control sit-down; (2) center control stand- 
up; and (3) end control stand-up. Although position 
of driver is often a matter of personal preference, 
certain advantages can be obtained from locating an 
operator in different areas of a truck. Most all stand- 
ard fork trucks in capacities up to 10,000 Ib are the 
center control sit-down type. Primarily this is for the 
comfort of the operator, but also, the operators are 
more easily trained, since automobiles are operated 
from this position. 
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Many companies prefer 
to have the operator stand, 
either in the center or at 

“¢ the end of the truck. They 
believe this keeps the operator wide awake and more 
alert than when he is allowed to relax in a sitting 
position. Conversely, others feel this tends to tire the 
operator needlessly. One factor favoring stand-up con- 
trol is that operators can move on and off the trucks 
quickly and easily. 

With stand-up end control, the operator has the 
entire truck in front of him. Therefore he need not 
worry about the back half of the truck striking ob- 
stacles not within his immediate view. 

Center control places the operator closer to the 
load being picked up and positioned. Under many 
conditions, this is an advantage. 

Among the mechanical features to be considered 
are such components as the drive axle, trail axle, con- 
trols, steering chuck, lifting mechanism, and others. 
Such features are best decided with the truck manu- 
facturer, but may also be tempered by the user’s own 
experience with such components in other equipment 
as well as in industrial trucks. For example, if a user 
has found that a worm drive proves efficient on other 
equipment, he might favor a worm drive on his in- 
dustrial truck. 


Battery Capacity 


The foregoing data relate to both gas and electric- 
powered vehicles. But where plant conditions indicate 
a preference for the latter type of truck, the selection 
of a suitable battery to permit the vehicle to perform 
properly throughout the working day becomes an 
additional pertinent consideration. 

In order to figure required battery capacity one 
must analyze the truck duties such as: lengths and 
frequency of travel, re- 
quired number and height 
of lifts, action of any at- 
tachments, amount of 
jockeying the truck must 
do (in loading and unload- 
ing), the number of starts 
and stops, whether tilt is 
required, and whether ramps are to be ll 

Even though certain alterations can be made in the 
overall truck design to accommodate a larger than 
normal battery, and even though certain new battery 
design features give greater output with a smaller 
battery, the fact remains that the truck’s size and 
battery capacity must be compromised to insure max- 
imum operating efficiency. 

Most important of all to remember in specifying 
features of an industrial truck is that the manufac- 
turer, or his representative, is a helpful person to 
consult in determining your specific specifications. Be- 
cause of his experience with other companies, the 
manufacturer occupies the most favorable position 
to know what features make a truck most effective 
and economical to operate sen 


IN PURCHASING AN INDUSTRIAL TRUCK 
When Specifying Take into Consideration 


CAPACITY 
e Size and Weight of Loads Most Often 
Handled 
e Possible Increased Load Size & 
Weight 


LIFT 

Greatest Stacking Height Feasible 
Minus Height Of One Complete Load 
Unit 
Allowable Collapsed Height Of Truck 

e Maximum Weight Withstood By Bot- 
tom Load In The Stack 
Maximum Weight Withstood By Floor 
Maximum Stability Of Truck During 
High Stacking 


TOTAL WEIGHT AND SIZE 
e Floor Load Capacities 
e Elevator Capacity And Size 
e Aisle Widths 
e Limitations Of Confined Areas 
e Floor Capacities Of Carriers 


BATTERY CAPACITY 

Length & Frequency Of Travel 
Lift 

Tilt 

Action Of Attachments 
Whether Ramps Are Travelled 
Amount Of Truck Jockeying 
Length of Working Shift (Day) 
Size Of Truck 


LOCATION OF OPERATOR 
TRUCK CONTROLS 


e Individual Company Operating Con- 
ditions 


MECHANICAL FEATURES 
e Individual Preference 





by Jack H. Scuaum 


A new family of steel alloys may provide better 

heavy duty castings for the road-building, construction, 
railroad and mining industries. Among such castings are 
caterpillar tractor treads, railroad frogs and switch com- 
ponents, ball mill liners and jaw crusher plates. 

© The new alloys are challenging the virtual monopo- 
ly held by austenitic manganese steel as the number 
one rugged material for these applications. In the words 
of co-inventors John N. Carter and Donald N. Rosenblatt, 
The Eimco Corp., Salt Lake City, “this new cast alloy 
steel obtains its unusual properties from the presence of 
a fine dispersion of alloy carbides in an austenitic matrix.” 
The carbides supply built-in hardness to resist wear when 
the abrasive forces are at stress levels too low to pro- 
duce enough metal flow to work harden the austenite on 
casting surface. 

* Austenitic steel does not become hard until sub- 
jected to severe abrasive stresses. Under these condi- 
tions the metal on outer surface flows, producing “work 
hardening” that converts soft austenite to extremely 
hard martensite. 

® Unalloyed plain carbon steel normally has a micro- 
structure of ferrite and pearlite—making the steel rela- 
tively soft and ductile. Alloyed with the proper quanti- 
ties of Mn, Ni and Cu, steels develop an austenitic 
microstructure with great strength and toughness, high 
resistance to erosive and abrasive wear and marked sen- 
sitivity to work hardening. 





Advantages of Patented 
Cu-Ni Steel Alloy System 


Has high resistance to erosion wear at low 
hardness level flow stress. 
Resists flow under impact—avoids buckling, 
binding and distortion. 
Can be field-welded because there is no em- 
brittlement in heat-affected zone. 
Can be heat treated in sections up to 10 in. 
without forming undesirable grain boundary 
carbide. 

5) Low Mn content prevents problem of car- 
bides in grain boundries. 

6) Easily handled in foundry because it is not 
brittle in as-cast condition. 

7) Can be made in acid or basic furnace. 

8) Dispersed carbides supply wear resistance 
without need for work hardening. 

9) High hardness levels attained with much 
less impact energy required. 

10) High corrosion resistance. 











® This hard skin accounts for the ability of austenitic 
alloys to resist erosive and abrasive wear of the sort that 
a jaw crusher would be subject to when breaking up 
hard mineral-bearing rock. 

® According to Carter and Rosenblatt, this new alloy 
uses approximately three per cent copper and 6.5 per 
cent nickel to develop an austenitic matrix, instead of the 
11-15 per cent manganese contained in conventional 
austenitic manganese steel. The finely dispersed hard 


steel alloy 


carbides are formed by the 2-5 per cent Cr, Mo, Va, 
W, Cb and/or Ti present in the alloy. 

® This Ni-Cu alloy steel has the additional advantage 
of responding to heat treatment without being subject 
to embrittling side effects. Manganese is a desirable ele- 
ment to form austenite but unfortunately it is also a 
carbide former. At certain temperatures iron manganese 
carbides will form at the grain boundaries of the austen- 
ite and make the steel brittle. 

® Recommended heat treatment for developing opti- 
mum physical properties in the new alloy is shown in 
Table 2. The first stage anneal homogenizes the austen- 
ite structure and puts all the carbon into solid solution. 
Holding 1-3 hr at about 1700 F precipitates out the 
hard, stable carbides of Cr, Mo, Va, W, Cb and Ti 
ideally as spheroids within the austenite grains. The 
steel is then rapidly cooled to room temperature by 
quenching in brine, oil or water. It is now ready for 
service with optimum structure of finely divided spheroid- 
al carbides uniformly dispersed throughout an austenitic 
matrix. 
@ This alloy is suited for the rugged applications cited 
because it develops: 
Unnotched charpy impact strength 
V-notch charpy impact strength 
As-cast hardness 
Hardness when subjected to work hardening 


= 120 + ft-lb 
20 + ft-lb 
= 220 Bhn 
620 Bhn 


Complete details are covered in U.S. Patent No. 2,751,291. 
#8 8 8 Table 1—Patented Alloys #888 


No. 1! No. 2: No. 3% 

(%) ( (%) 
0.95-1.05 
1.0-1.5 
2.5-3.5 

6. 0-7.0 

3.0 (max) 0.5-1.5 

3.0 ( max) 3.0 (max ) 0.25-0.5 
0.15 (max) 
( max ) 

max ) 
5-1.0 


0.15 (max) (max ) 

0.1 (max) .1 (max) 

1.5 (max) max ) 
max ) 


5 
2 
1 
Jl 
5 


1.5 (max) 
of one of 
these 
elements 


balance balance balance 
1) Total Cr, Mo, Va, Ti, Cb, and W 
2) Total Cr, Mo, and Va 
8) Total Cr, Mo, and Va 


2% (min)—5% (max) 
2% (min)—5% (max) 
2% (min) 


S888 Table 2—Heat Treatment #888 


Alloy No. 1 & 2 


First Stage Second Stage Third Stage 


Temp Time Temp Time 
1900 F(min) Several Coolto Several 
hours 1700 F hours 
Alloy No. 3 
Se cond Stage 


Rapid quench 


First Stage Third Stage 


Temp Time T emp Time 
1900-2100 F 4-8hr Furnace 1- -3 hr 
cool to 
1650-1750 F 


Rapid quench 
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| Saga often have you been faced with a need for 
a piece of foundry equipment that had not yet 
been invented? If the problem becomes sufficiently 
acute, you might even attempt to create a device to 
solve your needs. Under the duress of such necessity, 
Reda Pump Co., a pump manufacturer of long stand- 
ing, suddenly found themselves in the business of 
manufacturing melting furnaces. 

Specialized melting requirements sowed the seed 
of invention at Reda Pump. With the advent of 
ductile iron, a number of applications were recog- 
nized in the pump business. Existing tilt-type crucible 
furnaces used for iron melting proved too slow and 
costly for the production planned in ductile. 

Finding satisfactory commercial melting equipment 

was complicated by three factors: 

1) The equipment had to be “clean” in operation, 
with minimum discharge of solids into the at- 
mosphere. The Reda plant is located near the 
center of Bartlesville, Okla., a city of 35,000 that 
prides itself on being one of the cleanest 
in America and “the ideal family center” of the 
nation. The foundry has as immediately adjacent 
neighbors a soft drink manufacturer, a major 
oil company’s geophysical laboratory and the 
largest laundry and dry-cleaning establishment 
in the city. 

The equipment had to be versatile in handling 
a variety of ferrous and non-ferrous alloys 
planned for production without contamination 
or waste of alloy materials. This made a small, 
batch-type furnace necessary. 

Operation had to be at maximum economy. Be- 
vause natural gas is both readily and continually 
available at low cost, it was obviously the fuel 
most practical to use. 

Management of the company canvassed the manu- 
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by }. G. WINcET, 
Reda Pump Co. 
Bartlesville, Okla. 


facturers of equipment on the market at that time 
but were unable to locate equipment to satisfy all 
these requirements. As a result, Reda decided to build 
its own equipment to make iron castings that would 
be of equal quality to those made in the prior prac- 
tice. The melting operations described in this article 
were performed in the Reda-designed furnace which 
met all the requirements specified. 

Reda Pump Co. is the largest manufacturer of sub- 
mergible motors and pumps used for pumping dif- 
ferent liquids, including oil, brine, water, gasoline 
and jet fuels. To service the varied industries and cus- 
tomers, Reda requires different alloy materials for 
pump and motor castings. The foundry operation at 
the Reda Pump Co. is unique in the diversity of 
alloys and metals melted. 

About 40 workers produce an annual melt total 
over 3,750,000 Ib. Of this total melt, some 2,250,000 
lb are in red brass and tin bronze alloys and over 
1,500,000 Ib in gray iron, alloy iron and ductile iron. 
Figure 1 is a view of the melting room and Fig. 2 
is a dimensioned sketch which shows the furnace 
locations, metal storage areas, etc. Figure 3 is a sec- 
tional view of the special furnace, designed and man- 
ufactured at Reda. Due to the size of Reda castings, 
the charge size in brass and bronze alloys is usually 
only 200 Ib, while iron alloy charges are 500 to 600 lb. 

Figure 4 shows typical brass and/or bronze cast- 
ings made in the Reda foundry. The castings must 
combine excellent machinability, corrosion resistance 
and wear resistance—particularly metal-to-metal wear 
resistance (impellers rotate at 1800 to 3600 rpm) 
Consequently, castings must be free of porosity and 
foreign inclusions. 

The average daily production in brass and bronze 
is 42 heats of 200 lb each. This production is gener- 
ally produced from one furnace, with a second being 





used on occasion when the demand for metal is ex- 
ceptionally high. One man does all weighing, charg- 
ing, furnace tapping and alloy adding to the pouring 
ladle or crucible. The average time for melting a 200- 
lb charge ranges from 6-1/2 to 8 min, depending on 
the alloy and the temperature required. Charging time 
per heat is 1-1/2 to 2 min. The melter then has 
approximately 5 to 6 minutes for weighing up the 
next charge, keeping the melting area clean, etc. 

Charge metal consists entirely of secondary ingot 
plus foundry and machine shop returns. Borings and 
turning chips are returned to the ingot manufacturers 
to be converted into ingot. This procedure was found 
to be more economical than melting them in the 
foundry, due to the difficulty of keeping the chips 
from the various alloys completely segregated. 

Time consumed in melting is dictated entirely by 
the alloy and the pouring temperature for the particu- 
lar casting in production. Metal is tapped into 200- 
Ib capacity crucibles. They must be hot enough to 
prevent metal solidifying on the side walls and to 
prevent excessive loss of temperature from the metal. 
Tap hole is located so low in the furnace that tilting 
of furnace allows metal to completely drain. After 
the metal is skimmed in the crucible, a skim cover is 
placed on top to protect the metal from the atmos- 
phere. 

This cover has several advantages: 

1) It does an excellent job skimming as the metal 

is being poured into the molds. 

2) It prevents excessive temperature loss. 

3) It provides a uniform and controlled metal 

stream in pouring. 


Fig. 2 . . . Annual produc- 

tion of this shop is over , 
1875 tons of metal pro- iexe7V/2 : 
duced in 200 to 600-lb 





18'x20 


4) It makes a significant reduction in smoke and 
fumes from the metal during the pouring 
operation. 

Not only does the crucible cover keep lead fume con- 
centration down to a safe level but it stops the great- 
er percentage of mis-run problems coming from cold 
metal. 

Metal should be tapped from the Reda furnace as 
quickly as possible after the correct pouring tempera- 
ture is reached. Obviously, it is not good practice, 
from the metallurgical standpoint, to superheat these 
alloys. In addition, it is poor economics to waste fuel, 
time and metal by overheating. 

Metal losses, i.e. burn-out, are somewhat higher 
with this reverberatory-type furnace than with cru- 
cible furnaces, per unit of time. Zinc loss, on a 10 
per cent zinc alloy, will average 0.50 per cent to 0.75 
per cent. The loss is largely due to volatilization 
rather than oxidation of the zinc. An addition of 0.6 
lb of zinc per 100 lb of metal in the pouring ladle 
is standard. 

A typical day’s production in iron alloys is: 7 heats 
of type 1 Ni-Resist alloy, 5 heats of ductile iron, 
and 2 or 3 heats of ductile Ni-Resist alloy. Weight 
of castings will vary from a few ounces to about 300 
lb. Typical ductile iron castings are shown in Fig. 5. 

Iron alloys are melted in heats ranging from 250 to 
600 Ib per heat. As in the brass and bronze section, 
two high-speed Reda furnaces are available for melt 
ing iron base alloys. However, only one furnace is 
used, except on occasions when more metal is needed 
during a rush period. By using only one furnace at a 
time, the furnace repair work can be handled on 
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regular time and without undue rush on the part of 
the foundry maintenance crew. One man does all the 
work of melting, including charge weighing, furnace 
charging, alloy weighing, furnace tapping, and pour- 
ing-ladle maintenance, etc. Average melting time per 
full heat charge is 24 to 26 min. depending on the 
particular alloy and the required pouring tempera- 
ture. ’ 

No scrap is used in this operation. It was found 
more economical to use pig iron and plant returns 
than to purchase, sort and prepare scrap for charging 
into the furnace. Regular foundry grade pig iron is 
used for gray iron and Ni-Resist alloys. A special grade 
of low-phos, low-sulphur iron is used for ductile iron 
and ductile Ni-Resist alloys. 

The over-all allowance for metal loss in all iron 
alloy work is 7-1/2 per cent. This includes melting 
loss, waste in skimming, spillage, sawing (ductile iron 
and Ni-Resist alloy castings are cut off with an abra- 


sive cut-off machine ), grinding and chipping. 

Some idea of the degree of control obtained by 
melting in Reda furnaces may be obtained by a study 
of properties exhibited by tensile bars of ductile iron. 
Table I lists properties taken from records of speci- 
mens tested in a recent three-month period. 

Note that during this time all specimens exhibited 





properties that were well above the minimum specifi- 
cation. 

In both ferrous and non-ferrous melting the proper 
melting atmosphere must be maintained within the 
furnace at all times. A reducing atmosphere is essen- 
tial for both groups of metals. If not, element losses 
will be excessive and inferior metal quality will result. 
Reducing conditions are characterized by 1) a long, 
lazy flame, 2) clear, shiny metal bath, 3) decrease 
in smoke and 4) elimination of sparks from iron melts. 
This one operating technique of the furnace has led 
to much contradiction, discussion and wonder in the 
industry—particularly in the non-ferrous field. 

Technologists and general practitioners of the non- 
ferrous industry generally agree that an atmosphere 
which is “slightly oxidizing” in nature is essential for 
producing high quality castings of brass and/or bronze 
alloys. The foundry management and engineers of 
Reda Pump Co. have no argument with this accept- 
ed belief when these alloys are melted in more con- 
ventional, slower melting furnaces. Gas absorbtion in 
molten metal depends on temperature and time, as 
well as affinity of the particular metal for a given 
element. 

In high-speed Reda furnaces, molten metal is ex- 
posed to the furnace atmosphere for such a short time 


TABLE I 


Tensile 
Max. 
121,000 

90,300 


No. 
Condition Tests 
As-Cast 10 
Annealed 72 


Min. 
102,500 
62,300 


Avg. 
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108,450 
71,413 


Red. Area (%) 
Min. Max. Avg. 
1.4 18 1.75 
10.8 15.8 15.2 


Elongation (%) 
Min. Max. 
3.10 3.75 
12.5 26.6 


Avg. 
3.54 
20.2 








(3-1/2 to 6 min. with one-half charges; 3-1/2 to 
11 min. with full charge) that gas absorption is no 
problem. Since pressure-tight castings comprise a large 
percentage of the company’s production, this prac- 
tice is substantiated daily. Most of these castings are 
machined over at least 50 per cent of the surface. 

High-speed melting yields higher physical proper- 
ties for a given brass or bronze alloy compared with 
the same alloy melted in a gas-fired crucible furnace 
and poured at the same temperature. Fluidity also 
appears somewhat better, probably as a result of 
the reducing atmosphere. Alloy iron casting proper- 
ties are also consistent with published figures. 

Furnace maintenance is relatively simple. New or 
newly repaired firebrick linings are dried out slowly 
and completely with a gas burner directed through 
the tap-hole. This burner also keeps lining hot during 
shutdown periods such as lunch hour, overnight and 
week ends. With brass or bronze melting, furnaces 
operate for at least four full weeks before needing 
any maintenance. 

During this period no daily clean-out or mainte- 
nance work of any kind is required. With iron melt- 
ing the higher operating temperatures lead to a need 
for more frequent repairs. A newly repaired lining 
runs at least two full weeks before the lids are re- 
moved for minor repairs. Seldom is a lining totally 
replaced. Severely eroded brick is easily replaced or 
patched with a monolithic mullite material. Firebrick 
linings last so much longer in this reverberatory fur- 
nace (melting iron) than in a cupola because there 
is no flux or other foreign materials used for cleaning 
impurities from the iron. 

Gas consumption for melting brass and bronze is 
approximately 25 to 30 cu ft per min. Total fuel con- 
sumption per pound of metal melted will depend 
on: 1) the efficiency of the furnace operator, 2) get- 
ting each heat out of furnace quickly as the correct 
pouring temperature is reached, 3) speed of recharg- 
ing and 4) on the condition of the furnace. 

In Reda’s operation, gas consumption per 200-lb 
charge is approximately 360 cu ft. This includes the 
gas torch used overnight and week ends plus the 
gas used in preheating to operating temperature in 
the morning. At a cost of 20 cents per 1000 cu ft for 
natural gas, fuel cost per pound of brass or bronze 
alloy is 0.036 cents. 

Melting iron alloys requires 2500 cu ft of natural 
gas per heat or approximately 5 cu ft per pound of 
metal melted. This gives a fuel cost of 0.10 cents per 
pound of metal melted, including 8-hr operating 
time per day, 1 hr preheating, plus the torch for 
keeping the lining hot when the furnace is not in 
operation. 

Fuel cost is considerably higher when using oil. 
To melt brass and bronze, 17.5 gal of No. 2 fuel oil 
per hr are required. Nine hours of furnace operation 
(1 hr preheat and 8 hr melting) consumes 157.5 gal 
of oil. With 200-lb heats, 40 heats per day, oil con- 
sumption will be 3.94 gal per heat. The iron melting 
furnaces require 24 gal of fuel oil per hour, 216 gal 
per day, or 2.8 gal per 100 lb of iron. In Oklahoma 
fuel oil is more than three times as expensive as 
natural gas. 





Fig. 4. . . Typical brass and bronze pump castings. 


The furnaces at Reda Pump Co. are equipped for 
oil firing for demonstration purposes. Also, the gas 
company allows a more favorable rate to industries 
equipped with alternate fuel equipment that permits 
shutting off gas mains during emergencies. 

Oil firing is often preferred in melting of iron alloys 
because there is less tendency toward oxidation. By 
using a ratio of 80 per cent gas and 20 per cent oil, 
the oil serves as “insurance” against oxidation of the 
melt. Being higher in Btu content, oil permits furnace 
operation on the reducing side, yet still furnishes suf- 
ficient heat for a fast operation. 

There is generally a slight carbon loss, particularly 
when melting the higher carbon-equivalent irons. With 
a base carbon of 3.90 per cent in charges, the carbon 
in the casting will average between 3.60 per cent 
and 3.75 per cent, depending on pouring temperature 
required. For Ni-Resist iron alloys a charge averag- 
ing 2.95 per cent carbon will show no appreciable 
carbon loss. To minimize carbon losses, tap the metal 
soon as pouring temperature is reached. 

The biggest brass and bronze production items are 
in alloys of the same class, making it entirely feasible 
to follow one heat with another of different, but 
similar, alloys. At times the furnace will be operated 
for only 1-1/2 to 2 hours per day on brass and 
bronze—certainly not conducive to maximum efficiency. | 
However, it is still much cheaper than melting in the 
crucible furnaces. 

The biggest single benefit derived from melting iron 
in these furnaces is the production flexibility. Being 
able to pour iron throughout the day eliminates any 
need to tie up flasks, jackets, boards, floor space, 
etc. with molds, as is customary in many iron found- 
ries. The Reda foundry can also make a casting of 
any of the alloys named, on short notice. ses 


Fig. 5. . . Ductile castings from 9¥2 oz to 240 |b. 





SHELL MOLDING IS HERE TO 
STAY . . . BUT WATCH OUT 

FOR PRODUCTION PITFALLS . 

HERE ARE SOME ELEMENTARY 


DO'S AND DONT'S . . 


by JaMes J. Si-k 
Shell Mold Supt. 
Taylor & Co. 
Brooklyn, N. Y. 


Since it’s inception years ago the shell molding 

process has been a constant challenge to the in- 
genuity of the foundryman to produce a_ superior 
product and has ultimately become a permanent 
production technique in the general foundry picture. 

However, some of the discouraging experiences 
with shell molding have caused less patient foundry- 
‘men to abandon their efforts before investigating its 
full possibilities and evaluating its usefullness. Often 
these shortcomings arose from the failure to recognize 
the basic fundamentals of good foundry practice. 

Foundrymen must first understand the limitation of 
designs and sizes of castings that can be consistantly 
reproduced economically in shell molds. This article 
has been prepared to help avoid some of the pit-falls 
inherent in this operation and to guide foundrymen 
demonstrating some proven criteria to insure uniform 
results. 

Most of the information is based on empirical data 
gleaned from the manufacture of thousands of cast- 
ings by the shell process over a period of years. 
Casting Design 

The design of shell molded castings is important 
as some shapes do not lend themselves to this process. 
Broad flat castings above 5-in. diameter are inclined 
to warp due to low hot strength of the resin bond. 
Extra stock must often be added to offset this tend- 
ency. Patterns having many vertical planes are more 
suited to shell molding as the heat is dissipated at 
a faster rate so casting cooling is accelerated. Figure 


23-lb motor frame 
demonstrates surface finish 
obtained with shell molding. 


1 is an excellent example of an electrical motor 
housing embodying these features. 

Close tolerances are sometimes impossible to con- 
sistantly reproduce due to a variety of operating vari- 
ables. The foundry doing shell molding should be 
on guard against making promises regarding extreme- 
ly close dimensions on some designs without making 
an experimental casting first. Co-operation between 
the design engineer and the foundryman should re- 
sult in the elimination of difficult molding features. 

Maximum draft on all vertical surfaces which facil- 
itate the stripping of the shell can often be arranged 
to their mutual benefit. The producibility of holes 
and slots can be more accurately assured in a cast- 
ing where ample draft has been provided. Sharp 
changes in adjoining sections of a casting can be 
modified to procure more uniform cooling and result 
in the prevention of warping rejects. 

Allowance for a pick-up in dimensions across the 
parting line can be made on the pattern because the 
spots of resin glue are sensitive to shell temperature 
and do not consistantly maintain the same size. The 
deposit of resin glue should be regulated so as to 
be 1/4-in. wide at the base and 1/4-in. high. An 
adequate allowance would be 0.005 in. on the pattern. 


Patterns 

When only short runs are planned, aluminum pat- 
terns will suffice. However, they must be free of 
porosity or they quickly become scored from the abra- 
sive action of the sand in the ejection operation. 
Aluminum patterns are inclined to be stickier than 
brass or iron patterns so a more generous application 
of the mold release solution is recommended. Silicone 
emulsions with water dilutions are the most effective 
parting agents and safer than the solvent types which 
ignite and allow a carbonaceous residue to accumu- 
late on the patterns. 

Figure 2 shows a plywood investment box and an 
inexpensive pattern plate for trial castings. In this 
way the expected tolerances and finish can be read- 
ily ascertained prior to the construction of the pro- 
duction pattern, 





INVESTMENT BOX & PATTERN 
Patterns must be designed to allow for mold ejec- REVERSIBLE PUSH PINS 
tion pins. The use of broader carriage-bolt type heads 
on ejection pins will reduce the number of pins re- 
quired to lift a shell. It’s a good rule to install one 


push-pin for every 20 sq. in. of shell. \] \| 
Cylindrical shaped cast iron bushings work better V4 Laramie (3 1/0 

than steel springs that lose their resiliency f - P : 
n steel springs that lose their resiliency from re 12' /2"ALUMINUM PLATE 


peated heatings. A push-pin bushing should have a 
7/8-in. diameter and a 3/4-in. height, with a 13/32- 
in. hole provided in its center. 

For quicker registering of shell molds in the bond- Investment box and pattern plate for trial castings. 
ing machines, three locating prints make for more 
efficient alignment of the cope and drag than the 
usual four. 
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Sand Mixing 
Any style sand mixer seems to work well in shell 
molding. A five-gallon drum with three angle iron 
cleats is depicted in Fig. 3. The beginner can experi- 
ment with a make-shift mixer such as this before de- 
ciding what equipment would suit his operation best. 
Dry mixing of shell mold resin and sand is best 
achieved in a hermetically sealed mixer to prevent 
any loss of the expensive resin to the atmosphere. , 
To act as a dust suppressant and also prevent resin Make-shift muller used for shell mold experiments. 
segregation, 0.2 per cent kerosene should be sprayed 
into the mix before the mulling cycle begins. 20 40 70 100 «= 140—« —s«s 270 
When silica sand is employed the broadest grain % 
distribution should be maintained to minimize expan- 
sion. A seven screen spread with no more than 25 
per cent on the highest peak is strongly recommend- 
ed. Low melting point buffers should be added to 
augment wide grain distribution. Wood flour or car- 





GRAIN DISTRIBUTION 








bonized cellulose in increments of 2 per cent (not 
more) function very well. Typical grain distribution 
with the desirable percentages is shown in Figure 4. WZ 

The choice of sand in ferrous practice is related ; ; 
to casting thickness—sands of No. 130 fineness for Typical grain distribution with desired percentages. 
small castings and No. 90 for large castings. Resin 
content in dry-mixing should be 6 per cent with 0.2 SPACING & GATING 


per cent kerosene. 





Defects 

Resin strengths sometimes vary at elevated tem- 
peratures. This is partly due to certain hard-to-control 
factors in batch mixing. The shell mold operator is 
advised to blend several resins to avoid any sub- 
standard property from developing in his dry mixture. 

Shell mold cracking from thermal shock can be 
attributed to sand expansion and the limited hot- 
strength of phenolic resin binders. Another contribut- 
ing factor is the tendency of resin to separate from 
the sand in the mulling and investment operation. 

Expansion troubles may be eliminated by replacing 
silica sand with the more thermally stable minerals 
such as zirconite, forsterite and mullite of equal fine- 
ness. Precoating with resin by hot mixing also helps. 
These materials add considerably to the unit price 
of the casting but give superlative finish and extreme- 
ly close dimensional accuracy as a premium. 

A common problem in shell molding is penetration 
due to resin segregation. This is mainly visited on 
the relatively small castings. The installation of a 
vibrator on the pattern plate or carriage while the 
shell is in the investment position will insure a more 
dense packed mold. The incorporation of 0.75 per 


Edge-gating is well-suited 
to flat-back castings. 
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cent iron oxide in the mixture will also aid in con- 
trolling this defect. 


Gating and Risering 

The gating and risering of shell mold castings is 
critical. Many rejected castings are the direct result 
of gas-scabbing. To hold this type of defect to the 
minimum, keep the distributing runner on a level 
plane to avoid any aspiration caused by change of 
direction. 

If the in-gates are placed in the drag, part of the 
runner should be placed there also. This is shown in 
Fig. 5. It cannot be overemphasized that the feeding 
system should be deliberately designed to convey the 
metal simultaneously to all cavities. In the event of a 
single cavity the same flow from each in-gate must 
be regulated to prevent any back pressure from de- 
veloping. 

When castings demand risering due to their bulk 
or composition, it is often advantageous to use some 
form of edge-gating technique. Edge-gating is espe- 
cially suited to flat-back castings such as the spur 
gear in Fig. 6. Overlapping the in-gate in the cope 
by 1/16 in. aids in preventing unsightly grinding 
marks and promotes easier break-off in the subsequent 
cleaning operations. 

When any doubt exists regarding the flow-pattern 
of a feeding system in a multi-cavity arrangement, it 
can be predetermined by cutting out the intended 
design in a block of sculptor’s clay and pouring some 
liquid until the desired results are obtained. 

Figure 5 illustrates good spacing in a 15 in. x 20 
in. shell with a six cavity arrangement. Note the 
curved in-gates from the central runner bar which is 
progressively reduced in area to deliver the metal 
with minimum turbulence and fill each cavity simul- 
taneously. Here is a shell molding application of some 
of the gating principles developed by AFS sponsored 
research at the Battelle Memorial Institute. Back gas 
from the combustible resin binder cannot be tolerat- 
ed in the mold or gas scabs will result. 


Pouring Practices 

The employment of a strainer core in the feeding 
system is cheap insurance. This is advised because it 
protects the shell mold from the entrance of slag and 
extraneous material. A good stream is developed for 
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Congress papers—the most authorita- 
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to the metalcasting industry. 

Nearly 100 technical papers pre- 
sented at the 63d Castings Congress 
of the American Foundrymen’s Soci- 
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TRANSACTIONS. 


@ Written discussion of these papers 
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Society, Golf and Wolf Roads, Des 
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@ The complete case-bound volume 
of 1959 AFS Transactions, including 
all papers and all discussion, will be 
published December 1. Orders for 
this volume should be addressed to 
the Technical Department. 





INTRODUCTION OF TENTATIVE 
HOT SHELL DEFORMATION TEST 


Report of AFS Sand Div., Shell Mold and Core 
Committee 8-N prepared by Roderick J. Cowles 


ABSTRACT 

Literature references are cited which establish that 
instrumentation and test methods have been developed 
to evaluate the deformation changes which occur near 
the surface of conventionally formed mold walls subjec- 
ted to molten metal. According to these references, 
these “hot deformation” data have been correlated with 
the quality of cast surfaces produced by molds of dupli- 
cate composition. The results are a guide to the selec- 
tion of molding materials, molding methods and casting 
design to develop optimum castings. 

Recent surveys and experimental studies conducted 
by AFS Committee 8-N have emphasized the impor- 
tance of mold wall movement and shell cracking caused 
by molten metal poured into shell molds. Production 
of optimum surface shell molded castings evidently de- 
pends considerably upon a knowledge of the hot defor- 
mation characteristics of shell mold compositions, just 
as it has for conventional molds. 

Initial results have shown the value of a new test 
method which applies heat at a rapid rate to one side 
of shell mold specimens simuitaneously loaded trans- 


versely. Changes in deflection, conditions of break and 
rapid deformation are correlated with time, temper- 
ature and load application. There is an initial move- 
ment towards the heat application in opposition to the 
load, followed by a sagging between supports in the di- 
rection of and proportional to the load. Thermal ex- 
pansion of the refractory grains differentially heated on 
one side of the specimen is the reason for the arching 
against the load. There is a similar occurrence in actual 
casting practice. 


An analysis of initial test data indicates that vari- 
ables in the shell mold product such as mold wall thick- 
ness; refractory grain composition; size, size distribu- 
tion and configuration of the grain; type and quantity 
of phenolic binder applied as a powder mix or as a pre- 
coat on the refractory grain; degree of cure and the 
effect of additives will all require consideration in cor- 
relating hot deformation results with quality of casting 
surfaces. This information has been used as a guide for 
establishing tentative standard equipment and test 
methods for controlling hot deformation in production, 
and as a tool for research studies of shell molds. 





INTRODUCTION 


The improvement of casting quality related to 
the requirements of performance and appearance is 
a never ending objective of the foundry technologist. 
An important phase of this promotion for better 
castings has been the increase in development studies 
to determine what occurs at the mold surface, and 
the refractory binder structure behind the surface, 
when hot molten metal is poured and cooled to solid- 
ification against the mold wall. 

Numerous studies and reports!.2.3.4.5.6 supported 
by reliable data have assisted in clarifying the causes 
of “rattails,” “buckles,” “scabs,” “veining” and “cuts 
and washes,” which are the result of mold changes 
when subjected to high temperatures of molten metal. 
The knowledge obtained through instrumentation in 
such studies has been and will continue to be valuable 
for alleviating these problems in foundry practice. 

Free expansion of the mold composition with tem- 
perature changes; variations in mold strength prop- 
erties with gradient heating and isothermal heating; 
dimensional deformations developed as stress-strain 
data and expressed as modulus of elasticity; hot de- 
formation data? correlated in such factors as “hot 
deformation rate” and “hot toughness” have all con- 
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tributed to determine improvements in molding ma 
terials and casting design which minimize the prob- 
lems associated with high temperature at the mold 
wall. 

These studies have all been applied to conventional 
green sand and dry sand molds with little attention 
to the basically different sand-phenolic resin shell 
molds. A recent shell molding survey conducted by 
8-N Committee? emphasized that more problems of 
shell production, such as mold cracking and surface 
defects, could be attributed to mold-wall movement 
and thermal shock as the shell is subjected to the 
hot molten metal, than any other cause for scrap cast 
ings. Simultaneous with this survey, an experimental 
“Study of High Temperature Properties of Shell 
Molds’’® was carried out. 

The results again showed the need for more know- 
ledge of the changes in the shell mold structure 
when subjected to molten metal conditions. The high 
temperature shell expansion information obtained in 
this study* showed the value of such test data in 
correlating casting defects with the shell mold prop- 
erties. 

The committee members further responded with 
a preliminary evaluation of instrumentation, test 
methods and demonstrated data, in order to establish 
a Tentative Hot Shell Deformation Test. This 
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Fig. 1— Principle of operation of instruments A and B 
for hot shell deformation evaluation. Data are charted as 
dimensional deflections with changes in temperature (in- 
strument A) or time (instrument B). The variables of the 
test to be either fixed or recorded are 1) weight of metal 
block, 2) area of block adjacent to specimen, 3) temper- 


test is developed as one possible source of data which 
can be correlated with shell mold composition and 
structure, guiding the elimination of casting imper- 
fections. 

The test is designed to show hot deformation 
similar with the actual occurrence of molten metal 
heat applied to one side of a cold shell mold wall. 
This is more representative of actual casting condi- 
tions, and provides additional information to that 
obtained by the conventional free expansion of heated 
cylindrical specimens. 


TEST METHODS STUDY FOR DETERMINING 
SHELL MOLD THERMAL PROPERTIES 


At least five different manufacturing organizations 
with representatives on Committee 8-N, submitted 
hot deformation data for shell mold specimens ob- 
tained by testing three resin coated sands. The coated 
sands were prepared at one source, properly sampled 
and distributed for individual evaluation. No par- 


ature of block when applied to specimen, 4) dimensional 
deflections with drop in temperature of heat block (in- 
strument A) or with time of heat application (instrument 
B), 5) rate of heat conductivity (a time-temperature rela- 
tionship), 6) thickness and width of shell mold specimen, 
and 7) distance between supports. 


ticular testing equipment or method of test was des- 
ignated for determining data pertaining to hot shell 
deformation. 

The results were fundamentally alike, and estab- 
lished certain characteristics of shell deformation due 
to high temperature heat applied to one side of a 
precured shell specimen. 

Three of the test instruments, the principle of their 
operation and the representative charts of data de- 
termined by these tests, are used here to portray this 
general approach to hot deformation evaluation of 
shell molds. Figures 3, 4 and 5 show the three in- 
struments considered and are designated respectively 
as A, B and C. The principles of their operation are 
diagrammatically given in Figs. | and 2, and their data 
represented in the charts of Figs. 6 and 7. 

In every test the shell specimen deformation is in- 
itially in opposition to the heated metal block and to 
the direction of applied load. In all cases the speci- 
mens were | in. wide and 14-in. in thickness, with 
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Fig. 2— Principle of operation of instrument C for hot 
shell deformation evaluation. Data are charted as dimen- 
sional deflections with time of heat application. Variables 
of the test are 1) weight of load applied, 2) area of block 
adjacent to specimen, 3) temperature of block when ap- 
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plied to specimen, 4) dimensional deflections with time of 
heat application, 5) rate of heat conductivity (a time- 
temperature relationship), 6) thickness and width of shell 
mold specimen, and 7) distance between supports. 





Figs. 3, 4 and 5— The three test instruments con- 
sidered for the hot shell deformation evaluation test 
for which their operation principles are given in Figs. 
1 and 2. Figure 3 (above), instrument A. Figure 4, 
(upper right), instrument B. Figure 5, (right) instru- 
ment C. Data charts for these instruments are given in 
Figs. 6 and 7. 


distances between supports varying between 3 to 3.375 
in. and loads from 258 grams to 1.5 lb. This arching 
of the sample toward the heated side disregarding the 
opposing load stress is generally explained as an ex- 
pansion of the sand grains as they are heated. The 
heat conductivity through the sand and resin bonded 
structure is slow enough to cause selective expansion 
of the grains first subjected to the high temperatures. 

The size of grains, their configuration, their degree 
of packing and the intrinsic property of thermal coef- 
ficient of expansion for the refractory grain in use is 
expected to vary the degree of this movement for any 
specified conditions of test. In every case studied, 
there was an initial expansion of the heated side. 

As the specimen reaches a uniform temperature 
the refractory grains become uniformly expanded 
and the resin binder is weakened by thermal effects. 
This results in a load response causing the specimen 
to sag down between the supports. The distance of 
movement related to time will vary according to 
1) the load applied, 2) the total heat transmitted to 
the sample, 3) the rate of heat transmittal, 4) the 
variables of the refractory such as its coefficient of 
thermal expansion, size, size distribution, and grain 
configuration, 5) heat flow properties of the resin 
binder, 6) the degree of resin cure, 7) the quantity of 
resin used, 8) degree and rate of resin degradation 
with heat application, and 9) the effect of any addi- 
tives or included foreign materials. 

This interrelation of multiple variables always in- 
creases the problem of evaluation and complicates the 
correlation of test data with use results. This hot de- 
formation test is another valuable tool for providing 


'@> 


data which can be used with other test information to 
better unravel and predict the variations in casting 
product quality with the materials and fabrication 
methods used to produce the shell molds. 


EXAMPLE OF HOT DEFORMATION STUDIES 


The constructive criticism of any evaluation method 
is best developed by experience in production and 
development application, Instrument A has been in 
use for more than 6 years as a shell molding produc- 
tion control tool. Instrument C is a later modifica- 
tion, which allows improved precision and greater 
flexibility of test for research studies. Figure 7 is a 
chart to demonstrate the value of data obtained with 
instrument A. This is a plot of dimensional deforma- 
tion changes with drop in temperature of the heating 
block. This is a time dependent variable and is better 
correlated by instrument C where the temperature 
is retained constant and the deformation plotted 
against time of heat application. 

The general differences shown in Fig. 7, however, 
are quite adequate to analyze differences in shell 
performance. There are, of course, different evalua- 
tion objectives when pouring bronze compared with 
steel as well as considering differences in casting 
sizes and configurations. 
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j | Fig. 6 — Repre- 
a 4 ee ey r sentative data 
j charts for instru- 
256 gm. LOAD ments A, B and C 
fl for hot shell de- 
formation evalua- 

tion. 
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The A-3 sand resin combination is low in hot 
rigidity and will probably not hold dimension, es- 
pecially when undercured as in sample A-3. B-6 and 
C-6 are both considered adequate for medium sized 
bronze casting in adequately planned (gating and 
risering) shell molds. Evidently, a certain degree of 
cure is necessary to contribute hot strength to the B 
coated sand since the B-3 samples are broken early in 
the deformation rather than continuing to support the 
load during further heat application. 

Results such as C-6 may be approaching a strength 
rigidity under conditions of heat which cause cracking 
in the mold and hot tears in the castings. These test 

















A-3—— 3MIN. RESIN COATED 4 
ANGULAR SAND 


DIMENSIONAL DEFLECTION CHANGES 


A-6 --- 6 MIN. RESIN COATED 4 
ANGULAR SAND 


le-s -'= 35MIN. RESIN COATED 4 | 
SUBANGULAR SAND 








B-6 -e- 6 MIN.RESIN COATED 4 
SUBANGULAR SAND 

C-6 -xa- 6 MIN. RESIN COATED 3 
ROUND GRAIN SAND 


| | a.) 


@ SPECIMEN BROKE Boe 
THE 798 GM.LOAD AT TEMPERATURE 


Fig. 7— Plot showing variations of deformations due 


to differences in shell specimens. Data for this graph 
obtained with instrument A. 
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data together with tensile strength, transverse 
strength, free expansion data, bulk density of the 
molding composition and the knowledge that this is a 
round grain sand which is more easily close packed, 
can be analyzed in relation to actual shell perform- 
ance. The effect of selected additives or changes in 
refractory grain composition on the hot deformation 
results, plotted for analysis as in Fig. 7, will establish 
the value of this test for obviating such problems as 
mold cracking and hot tears. 


HOT DEFORMATION TEST POTENTIAL VALUE 


The value of extending this fundamental test in- 
strument for research studies becomes apparent. 
Instrument C can be used in numerous ways. The 
applied weight can be kept low during the first 15 sec 
of heat application to emphasize sensitive differences 
in the refractory grain expansion with heat. Follow- 
ing this movement, which opposes the load applica- 
tion, an increase in applied weight would best de- 
termine hot shell rigidity and strength. 

The heat deformation of equal samples under dif- 
ferent loads would provide data for calculating elas- 
tic modulus, and with rupture data a factor such as 
hot toughness of the shell can be determined. These 
approaches can be studied under various isothermal 
conditions to further extend the knowledge of pour- 
ing metals of different solidification temperatures into 
shell molds. 

The thickness of the shell, and the manner of sup- 
porting the shell during casting, will further deter- 
mine the relative importance of initial refractory 
grain expansion and subsequent hot sag deformation. 


SUMMARY OBJECTIVE 


This is not a report of completed development 
studies in hot deformation of shell molds, but rather 
an introduction of a valuable testing tool for studying 
such production problems as shell cracking and hot 
tearing of castings. Committee 8-N is presenting a 
tentative test based on these introductory instru- 
ments, methods and data examples. Further refine- 
ments and knowledge of the test will develop as use 
experience is correlated with committee work, with 
outside research studies and with individual publica- 
tions. 
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Mn-V-Mo AGE-HARDENING 


AUSTENITIC STEEL 


By N. C. Howells and E. A. Lange 


ABSTRACT 

Successful founding of the new Mn-V-Mo age- 
hardenable austenitic steels depends upon the use of 
special techniques with regard to melting, pouring, 
mold materials and heat treatment. Melting procedures 
for minimizing hydrogen content of the molten metal 
and principles of gating design are described. Sand 
mixtures with a zircon sand base, containing 5 per cent 
silica sand and 1 per cent core oil as special additives, 
promote high quality casting surfaces. Tensile prop- 
erties of the metal can be controlled by the aging phase 
of the heat treatment; 145,000 psi tensile strength, 
110,000 psi yield strength and 12 per cent elongation are 
attained with an aging treatment of 8 hr at 1300 F. 


INTRODUCTION 


Widespread use of conventional nonmagnetic cast- 
ing alloys aboard minesweepers is precluded by their 
cost, limited mechanical properties or in some cases 
their physical properties. In order to more exten- 
sively utilize the economical and versatile casting 
process for producing complex shapes, naval engi- 
neers require an austenitic steel with a yield strength 
in the range of 100,000 psi. 

The initial phase of an investigation, aimed at de- 
veloping austenitic steels with high-strength proper- 
ties, was concerned with the adaptability of recently 
developed wrought alloys to the casting process.! Two 
wrought alloys were successfully cast and heat treated 
to high strength levels, but both of the alloys utilized 
nickel as a primary stabilizer for the austenitic struc- 
ture. A new family of austenitic alloys containing a 
minimum amount of nickel was subsequently devel- 
oped for the purpose of providing a material 
for emergency conditions requiring conservation of 
nickel. 

The new alloys are essentially manganese stabilized, 
austenitic steels with age-hardening characteristics 
promoted by vanadium and molybdenum. Alloys in 
the composition range 0-2.5% Cr; 14-18% Mn; 0.25- 
0.60% C; 0.25-0.7% V and 0.4-3.5% Mo can be age- 
hardened to the range 250 to 500 Bhn and remain 
nonmagnetic (permeability less than 1.2). Although 
the manganese content of these alloys is only slightly 
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foundry characteristics 


higher than the manganese content of Hadfield steel, 
the age-hardenable alloys have much lower carbon 
contents, and special foundry tec hniques are required 
to obtain sound castings with good surface finish. 

The heat treatment for the new alloys is also more 
involved than the heat treatment for Hadfield steels. 
The development of effective foundry techniques 
for producing sound castings with good surface finish, 
and the effects of time and temperature during the 
aging phase of the heat treatment on the tensile 
properties of an alloy with a nominal composition, 
are detailed in this report. 


CASTING CHARACTERISTICS 
Melting and Pouring 


In melting Mn-V-Mo alloys, the first consideration 
should be given to the fact that steels with 14 per 
cent manganese are effectively deoxidized because ol 
the high amount of manganese. It has been estab- 
lished that deoxidized or killed heats have a greater 
affinity for hydrogen than an unkilled heat.?-3 Ref- 
erence is made to experimental work with acid open 
hearth melting where the hydrogen content of the 
steel increased | to 3 ppm in a few minutes after 
blocking the heat. This situation is not analogous 
to the induction melting used here, but, in a qualita- 
tive sense, caution in the handling of fully killed 
steels is definitely indicated. 

Table | contains the list of charge materials and 
Table 2 the log for a typical heat. The steel was 
melted in a high-frequency 350 lb induction furnace, 
and about 11% hr were required to bring the metal to 
pouring conditions. Dry argon gas was piped through 
a loosely fitted cover into the crucible at a rate of 
flow generous enough to maintain a_ substantial 
amount of argon in the furnace atmosphere. A car 
bon boil was produced just prior to adding the alloy 
elements to purge hydrogen in the initial-charge 
armco 1ron. 

A vigorous boil was maintained for several minutes 
by adding 0.10 to 0.15 per cent carbon, and allowing 
it to react to about 0.03 per cent carbon. An addition 
of ferrosilicon was then used to kill the boil. Al- 
though the inert gas atmosphere was maintained pri- 
marily to minimize hydrogen pickup, it also reduced 
the manganese loss, which was 17 per cent without the 
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TABLE 1 — LIST OF MATERIALS FOR A 300-LB MELT 
Weight 
Alloy Ib oz 








Armco iron (0.038%, C, 0.01% Si) 23114 
Ferrosilicon (50% Si, 50% Fe) Heo 
Regular ferromanganese (6.7%, C, 
80%, Mn, 13% Fe) one 
Electrolytic manganese 3914, 
9 


13 


Ferromolybdenum (59% Mo, 41% Fe) 
Ferrovanadium (53% V, 46%, Fe) 





TABLE 2 — HEAT LOG FOR 300-LB MELT 





lime, pm Action 
200. ..Furnace turned on. Charge of nickel plus armco 
iron, 90-kw power, “low” tap. 
Furnace changed to “next to low” tap. Inert gas 
introduced into furnace (argon). 
.Furnace changed to “next to high” tap. 
.Furnace changed to “high” tap. 
..Slag removed from metal. Inert gas turned off. 
Carbon boil caused by adding about 0.15% carbon 
and boiling away carbon to 0.03%. 
Ferrosilicon added. Ferromanganese and the elec- 
trolytic manganese added. 
Ferromolybdenum added, followed by ferrovanadi- 
um. 
2:25......Protective slag cover added. Inert gas (argon) 
reintroduced into furnace. 
2:35......Metal tapped into ladle at 2900 F. Molds poured. 








protective atmosphere and 13 per cent with the pro- 
tective atmosphere. Following the alloy additions, 
a basic slag cover was maintained on the metal in 
order to minimize heat loss and gas pickup. 

The metal was tapped at 2900 F into a preheated 
teapot ladle, and the castings were poured at 2800 F. 
Figure | gives a general view of the gating system 
used for the castings in these experiments. The prin- 
ciple features of the gating system are the choke at 
the sprue base for controlling the mass flow rate 
(Ib/sec), an -enlarged runner bar for limiting the 
linear flow rate (in./sec) and an ingate entering the 
riser. Both the sprue and the ingate are larger in 
cross-section than the choke. The dimensions of the 
gating system were as follows: 

Ratio to 
Part Area (sq in.) Choke Area 
Choke. . Vabes rel. en 
Sprue 
Ingate..... 
Runner Bar 








Fig. 1— View of 
4x 6-x 1 in. plate 
with riser and gat- 
ing used for tensile 
property and sur- 
face quality ex- 
periments. 
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The total casting weight was about 25 lb and re- 
quired a pouring time of 714 sec. This represented a 
flow rate of 3.3 lb/sec on a weight basis, or 12 cu 
in./sec on a volume basis. The average linear flow of 
the metal through the runner was calculated to be 
7 in./sec. Since the enlarged portion of the runner 
bar was 414 in. long, the metal was in this portion 
of the gate a little more than 1% sec. It was found 
that a flow for this length of time within the runner 
bar is effective for trapping incidental slag which has 
entered the sprue with the molten steel. 


Mold Materials 

Initially, sand mixtures for molds for the new Mn- 
V-Mo steel were patterned after conventional sand 
mixtures for Hadfield steel, i.e., silica sand contain- 
ing additives to provide for a reducing atmosphere. 
However, severe mold-metal reaction occurred when 
the Mn-V-Mo steel was poured into molds of sand 
containing such additives as core oil, seacoal, graph- 
ite, pitch and cereal. The increased mold reactivity 
of the Mn-V-Mo steel was attributed to its higher man- 
ganese content and its lower carbon content, which 
necessitated a higher pouring temperature. 

Zircon sand was then used, and while no mold- 
metal reaction occurred with this more refractory 
material, a lap type of defect was formed, as illus- 
trated in Fig. 2. The laps were apparently caused by 
a tenacious manganese oxide film which formed on 
the surface of the molten metal and restrained the 
flow momentarily, forming a defect with a cold-shut 
appearance. After | per cent core oil was added to 
the zircon sand to provide a reducing atmosphere, 
the surface laps generally disappeared (Fig. 3). 

A consistent, protective environment is difficult to 
achieve with atmospheric casting, and the lap defect 
occasionally recurred. A small amount of silica sand 
was then added to the zircon base sand with the aim 
of decreasing the surface tension of the oxide film. It 
turned out that an addition of 5 per cent silica sand 
was sufficient to consistently eliminate the lap defect 
(Fig. 4). When higher percentages of silica sand were 
used (10 to 15 per cent), the mold-metal reaction 
was sufficient to cause a rough surface. The silica 
portion of the mold material was also incorporated 


Fig. 2— Lap type of defect formed on plate casting 
when sand of the following composition was used; 
100 Ib 140-mesh zircon sand, 0.5 lb western bentonite, 
1.5 lb southern bentonite, 0.5 lb corn flour and 2.1 per 
cent moisture before baking. 





Fig. 3 — Surface laps generally disappeared from plate 
casting when sand of the following mixture was used; 
100 lb 140-mesh zircon sand, 1 Ib core oil, 0.5 Ib west- 
ern bentonite, 1.5 lb southern bentonite, 0.5 lb corn 
flour and 2 per cent moisture before baking. 


in a wash rather than throughout the body of the 
mold material. 

A higher percentage (10 per cent) of silica could 
be used in the wash to make it more reactive and 
still achieve a smooth casting surface, because a lim- 
ited amount of silica was available. The surface qual- 
ity obtained from a zircon sand mold containing | 
per cent core oil, and coated with wash containing 
90 per cent zircon flour and 10 per cent silica flour, 
is illustrated in Fig. 5. 


Risering 
The production of sound castings free from shrink- 
age involves two prime considerations: 


1) The proper size of riser, which means that there 
must be sufficient molten metal stored within the 
riser to furnish feed metal to compensate for 
shrinkage. 

2) Temperature gradients must be such that a con- 
tinuous channel is maintained from the riser to 
the advancing front of completely solid metal 
throughout the solidification period. 


Although the research on the shrinkage of this 
steel is limited, the results of one series of experi- 
ments with a plate 4 x 6 x 1 in. can be used as 
a guide. Using the Naval Research Laboratory for- 
mula which had been developed for Class B steel,4 
the upper limit for the riser volume was a 21,-in. 
riser 214 in. high. However, when a 21,4-in riser was 
used and poured to a 6-in. height, shrinkage was evi- 
dent in the casting. A 3-in. diameter riser resulted in 
a borderline case, some castings exhibiting shrinkage 
and some not. In actuality, the feeding distance may 
have been too long for this composition. 


HEAT TREATMENT AND 
TENSILE PROPERTIES 


The feeding distance was 4 in., which is 4 times 
the thickness T of the plate. The specified feeding 
distance for the Class B steel is 4144xT, or 41% in. 
for a l-in. thick plate.5 Thus, it appears that this 
alloy is more difficult to feed than the Class B steel, 
and consequent precautions should be taken. 

The heat-treating procedure for hardening these 


Fig. 4— The surface lap defect was consistently elimi- 
nated from plate casting when sand of the following 
mixture was used; 95 Ib 140-mesh zircon sand, 5 Ib 
silica sand (no. 80), 1 Ib core oil, 0.5 Ib western 
bentonite, 1.5 Ib southern bentonite, 0.5 Ib corn flour 
and 2.2 per cent moisture before baking. 
steels in its basic form resembles that for the majority 
of age-hardening alloys. The metal is first solution 
treated at a high temperature in order to dissolve the 
hardening phase into the matrix. When this is ac- 
complished, the metal is quenched to produce a su- 
persaturated condition. An aging treatment at some 
intermediate temperature then produces the harden- 
ing by reprecipitating the hardening phase. The cool 
ing rate from the aging temperature is not critical, 
and air cooling is generally satisfactory. 

Thus, the Mn-V-Mo alloys differ from low-alloy 
steels, since alloy steels are softest after quenching 
from the solution temperature and hardest after heat 
ing to what is ordinarily considered to be a high 
tempering temperature, This investigation was pri- 
marily concerned with the aging treatment, because 
the balance between high yield strength and ductility 
is primarily controlled by the aging treatment. A few 
preliminary tests to establish the solution treatment 
had shown that no appreciable benefits could be de 
rived with long holding periods at 2100F, so all 
specimens were held for | hr at 2100 F and quenched 
in water. 

Figure 6 is a graph of hardness versus aging time 
for a Mn-V-Mo steel with the nominal composition. 
The relative positions of the curves for the three 
temperatures in Fig. 6 are basically similar for the 
vast majority of the hardness curves that were ob 


Fig 5 — Plate casting made in mold from sand mixture 
of Fig. 3, and coated with the following mold wash; 
2000 gm 400-mesh zircon flour, 200 gm silica flour, 
37.5 gm western bentonite, 20 gm dextrin plus water 
to thin. 
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tained for steels with other compositions. However, 
the maximum hardness attainable with a standard- 
ized solution and aging treatment is strongly influ- 
enced by the composition, most of all by.the carbon, 
slightly less by the vanadium and to a lesser degree by 
the molybdenum. 


Aging Treatment Effect 

The influence of the aging treatment on the tensile 
properties is shown in Fig. 7. The pattern of the 
tensile properties follows that of the hardness curves, 
that is, the 1300 F tensile and yield strength curves 
reach the highest values; the 1400 F values are inter- 
mediate; and the 1200 F tensile properties gradually 
increase and exceed the maximum properties at- 
tained at 1400 F. From these data aging temperatures 
between 1200 and 1300 F can be recommended for 
best control of properties. 

However, there is an advantage to using tempera- 
tures approaching 1300F when maximum yield 
strength is desired, because the maximum _ yield 
strength is reached in the shortest time at 1300 F with 
little danger of overaging. After aging 8 hr at 1300 F, 
the tensile properties of the sample steel were 145,000 
psi tensile strength, 110,000 psi yield strength and 12 
per cent elongation. If higher ductility (20 to 30 per 
cent) is desired, an aging temperature between 1200 
and 1250 F is indicated. 

The Mn-V age-hardenable austenitic steels are ma- 
chinable when techniques comparable to those used 
for the austenitic stainless steels are used, i.e., carbide 
tools, low speeds and high feed rates. Machine opera- 
tions should be performed after the casting has been 
age-hardened. Metal in the as-cast condition can only 
be cut by abrasive methods, and after solution an- 
nealing it has a tendency to load the tool and gall. 


SUMMARY 

The following foundry process conditions are rec- 
ommended for melting and casting Mn-V-Mo age- 
hardening austenitic steel: 


1) Minimize hydrogen content by using clean, dry 
materials, a carbon boil and a dry inert gas at- 
mosphere for induction melting or protective re- 
ducing slag for arc melting. 

2) Pouring temperatures should be high, 2775 to 
2850 F. 

3) The gating system should have a runner choke 
and sufficient runner size to permit the metal to 
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Fig. 6 — (left) — 
Time and tem- 
perature during 
aging treatment 
effect on hardness 
of a precipitation 
hardening aus- 
tenitic steel. 
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Fig. 7— (right) — 
Aging conditions 
influence on ten- 
sile properties of 
a precipitation- 
hardening aus- 
tenitic steel. 
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remain in the runner for 14 sec before entering 
the mold. 

4) The following type of sand mixture should be 
used for molding material: 


Sand Additives (% of sand) 





95%, Zircon 1% core oil 

5% Silica 0.5% western bentonite 
1.5% southern bentonite 
0.5% corn flour 
2.2%, water 





5) Risers should be slightly larger and feeding dis- 
tances slightly shorter than those calculated by 
N.R.L. methods for carbon steel. 


The following heat treatment schedule is recom- 
mended for hardening Mn-V-Mo age-hardening aus- 
tenitic steel: 

1) Solution anneal | hr at 2100 F. 

2) Water quench. 

3) For maximum yield strength with nominal duc- 
tility age harden for 6 hr at 1300F. For con- 
trolled yield strength and high ductility age 
harden at 1200 to 1250 F. 

Castings in the age-hardened condition can be ma- 
chined with techniques comparable to those for aus- 
tenitic steels, i.e., carbide tools with slow speeds and 
heavy feeds. 
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TIME STUDY AND METHODS 
TRAINING FOR SUPERVISORS 


By John Taylor 


ABSTRACT 


The need for supervisor education in time study and 
methods is discussed. A suggested program lasting for 
six or seven meetings is given. 


INTRODUCTION 


Time study, motion analysis and incentive systems 
are valuable management tools. However, for best re- 
sults they must be properly used. Progressive foundry 
managements thus have come to realize that such 
tools will be used most effectively, and the business 
will profit most when foremen and supervisors are 
trained to know the real details of motion analysis, 
time study and the basic principles involved in the 
application of incentives to the activities they su- 
pervise. 

Time and again it has been demonstrated that 
when foremen realize, through training, what can be 
accomplished by a good motion analysis study, or an 
activity study on some particular operation, they look 
for and find other improvements which also can be 
made. 

In addition, foremen who have received proper 
training relative to the department incentive plans 
answer the questions of operators and union stewards 
and prevent dissatisfaction. In being able to answer 
such questions the prestige of the foreman is in- 
creased as well as the workers’ respect for him. He 
then, of course, is in better position to “sell” the sys- 
tem to them. In addition, management benefits from 
having supervisors trained to use the proper tools for 
accurate estimating. 


SUPERVISOR EDUCATION 


Educating supervisors on this subject is neither 
costly nor time consuming. Usually it is not neces- 
sary to take the foreman away from the job for an 
extended period in order to give him an intensive 
training on time study and incentives, although this 
has been done in some of the larger foundries with 
excellent results. Where such training can be accom- 
plished, the man returns to the job with a broader 
knowledge of management requirements, plus an in- 
spiration to look for details which ordinarily would 
not be noticed. 

No foreman should be expected to take time stud- 
ies in his department, but the results of the training 
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will save time for both the time study and personnel 
departments, and the foreman is more likely to insti- 
tute methods improvements on his own initiative. 


WEEKLY MEETINGS 


When it is not possible to provide a training pro- 
gram over an extended period, which frequently is 
the case, weekly meetings can help to broaden the 
knowledge of the foreman and enable him to do a 
much better job. It also will provide a needed stimu 
lant in the attitude toward management in general, 
and the realization that he is a part of it. Foremen 
not only are the men on the “front line” but also 
the logical source for future executives. Therefore, 
top management can strengthen its position by in- 
creasing the knowledge of the supervisory group. 

Meetings of approximately one hour's duration 
can be held each week, either on a general discussion 
basis or with a qualified leader. In meetings of this 
kind, too much time should not be spent on funda- 
mental details, but rather on a broad view of the 
subject. 


SUGGESTED PROGRAM 


A suggested program, for approximately six or 
seven meetings might be as follows: 


1) Origin of time study;. several kinds of incentive 
systems. 
Hazards of estimated prices; the necessity for time 
studies; value of methods analysis; how these sub- 
jects are taught in colleges. 
Recognition of allowances for fatigue, personal, 
supplemental, balance and incentive; the use of 
levelling factors and why they were developed. 
How a time study is made; actually taking one or 
two simple studies in the meeting room. 
The use of studies to build standard data; devel 
opment of constant and variable values; compil- 
ing data for operations. 
Actually setting some time standard by standard 
data; the many uses of standard data. 
Checking accuracy of the data by “proof sheets,” 
the completed standard data or “specification 
sheet.” 


CONCLUSIONS 


Foreman training is essential to the installation 
and successful use of a new time study, methods or 
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incentive program to eliminate delays, misunder- 
standings and even mistrust of the engineer or the 
system. These reactions do exist and management 
should make every possible effort to Aispel them and 
the reasons for them, through a properly planned 
training program in the fundamentals involved. 
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People are not skeptical of a good program or of a 
good tool when properly trained in its use. This is 
true in all walks of life, and it has been demonstrated 
that when applied to foundry supervision the prob- 
lems of time study and incentives diminish or dis- 
appear. 





DUCTILE IRON CASTINGS 
VERSUS CARBON STEEL 
FORGINGS AND WELDMENTS 


some comments and recent conversions 


By J. L. Salbaing 


ABSTRACT 
The advantages of ductile iron castings over carbon 
steel forgings and weldments from the viewpoint of 
metal structure, isotropy and directionality, strength 
and production are considered. Case histories of parts 
which were made by the former processes and con- 
verted to ductile iron castings are given. 


INTRODUCTION 


Product designers and purchasing agents are con- 
fronted daily with the proper selection of the most 
economical and most efficient metal shaping and 
fabricating methods. Much has been said or written 
on this subject during recent years, as evidence seems 
to point out that the foundry industry has been 
placed in a defensive position. Few foundrymen will 
disagree with a comment made recently in a trade 
magazine by Norman F. Hindle: 


“The foundry industry points with pride to the 
fact that casting is probably the most ancient (and 
possibly the most economical) method of metal 
shaping. Let us not forget that the same makes it 
the most vulnerable to loss of market by new meth- 
ods of metal forming.” 


The promoters of these more recently developed 
methods have used aggressive tactics to penetrate the 
foundry’s market. Using diversified means and con- 
stant efforts, they succeeded in striking the minds of 
the people responsible for the design and produc- 
tion of component parts. 

The discovery of ductile iron in 1943 was the first 
major advance in ferrous metallurgy since Boyden 
made blackheart malleable iron. Magnesium bearing 
irons have helped foundrymen reverse the trend to- 
wards carbon steel forgings and carbon steel weld- 
ments. Whether used in conjunction with sand mold- 
ing, or newer molding techniques, ductile irons lend 
themselves perfectly to the production of a number 
of component parts of high strength and quality at 
lower finished cost. Ductile iron castings are replac- 
ing an increasing number of parts previously made 
as forgings or weldments. 

First, a comparative discussion of ductile iron cast- 
ing, carbon steel forging and carbon steel weldments 
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from metallurgical, structural and production stand- 
points, then, a series of examples showing the actual 
benefits derived when a part was cast in ductile iron 
will be presented. 


DUCTILE IRON CASTINGS VS. 
FORGED AND WELDED PARTS 

No attempt will be made to cover all respective 
advantages or disadvantages of any of the three fab- 
ricating methods. This discussion will be as a re- 
minder of some fundamental considerations, the 
knowledge of which might encourage the foundry- 
man to carry on his “sales efforts” successfully. 


Metal Structures 

Wrought products are said to be affected to a 
lesser extent by metal impurities than castings. Look- 
ing at the solidifying process of a liquid metal, of 
any alloy composition, we see that impurities pres- 
ent in the melt having a lower freezing temperature 
than that of the base metal solidify last. The great- 
est portion of the melt being already solid, these im- 
purities are forced between the solid crystals where 
they turn from liquid to solid. In general, they are 
nonmetallic and brittle. If the casting thus obtained 
is stressed, these inclusions usually would be the 
initiating point of rupture in the material. 

The various working processes to which a wrought 
metal is subjected from its original form as ingot or 
billet, will tend to break up the continuity or the 
size of these brittle inclusions present at the base 
metal grain boundaries. 

Theoretically, a wrought shape should exhibit a 
superior ductility along the main axis of forming. 
However, the validity of such an influence depends 
upon many factors. Most important among these 
would be the presence of impurities and the extent 
of their deposits. A metallurgically clean cast metal 
would certainly eliminate most of these disadvan- 
tages, and foundrymen possess in the magnesium bear- 
ing irons a series of metallurgically clean metals. In 
order to consistently obtain a structure where the 
graphite is in a true spheroidal shape, the base metal 
composition should be maintained within rigid 
limits. Elements such as antimony, arsenic and bis- 
muth, or metallics such as selenium, tin and titanium 
are not tolerated beyond certain maxima. 
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In addition to the metal purity derived from the 
selection of furnace charge raw materials to melt the 
ductile iron base metal, the precise and particular 
molding techniques required to cast ductile iron 
play their part. The gating systems should be de- 
signed with care to eliminate dross or slag inclusions 
in the mold. They also should provide a minimum of 
turbulence in the rapid flow necessary to fill the 
mold quickly. A 1000-lb casting should be poured in 
approximately 20 sec, while a 10,000-Ib casting 
should be poured in a maximum time of 65 sec. 
These requirements oblige the foundryman to use 
the best known practices in gating the molds. Surface 
defects will show unless the molding sand is pre- 
pared properly. 

The above requirements in quality of raw ma- 
terial and care of molding operations, without which 
a true and generalized spheroidal graphite structure 
could not be formed, decrease the advantages of the 
wrought metal for structural applications. 


Isotropy and Directionality 

The theory of elasticity is the basic concept upon 
which the knowledge of strength of materials is built. 
The many formulas used every day for the structural 
analysis of machine tools, engine parts or other 
structures, are a direct derivation from this principle. 
However, the basic hypothesis upon which its validity 
lies is seldom questioned: Is the material homogene- 
ous and isotropic? Or, in other words, what assurance 
has the designer that the stresses developed on a 
plane perpendicular to the direction of the applied 
force will remain the same when the force is rotated 
to any other direction? If the member being analyzed 
possesses this property, its actual performance under 
static loadings will be approaching that established 
by calculations. 

The goal of foundrymen is to obtain castings ex- 
hibiting such a structure. It is recognized that the 
process of casting is, among all other methods, the 
one most likely to achieve this required equi-direc- 
tional structure through the minimum amount of 
operations. Obstacles lie in the way, however. 
Foundrymen must succeed in regulating the cooling 
rate of the liquid metal in the mold so that the 
crystalline structure will be independent of the 
metal section. Foundrymen must also use specific 
techniques to eliminate the unknown thermal stresses 
remaining within the casting after it has reached 
room temperature. 

In recent years new molding methods have been 
developed to enable foundrymen to achieve this goal. 
Progressive solidification is a well understood phe- 
nomenon, and casting designs are modified frequently 
to permit it. The undesirable residual stresses are 
progressively eliminated either through changes in 
the design or through molding technique and heat 
treatment. 

It has been stated that if foundrymen are capable 
of pouring a casting so as to reach progressive solid- 
ification, prevent hot spots and use clean metal and 
procedures, they may obtain a crystalline structure, 
uniform, homogeneous and entirely satisfactory for 
all purposes. 

In recent years developments in strength of ma- 
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terials have focused the importance of such factors 
as the stress raisers on the ability of a structure to 
resist the applied loads in a predictable manner. Sur- 
face imperfections and abrupt changes in section thick- 
nesses create points or areas where the stresses de- 
veloped are seldom predictable in both intensity and 
direction by means of the normal methods of struc- 
tural analysis. However, one fact is certain—the more 
homogeneous and isotropic the material is, the less 
chance for these stresses to develop and reach, in 
some directions, values beyond the material's ultimate 
strength. 

It is then clear that materials exhibiting direction- 
ality in their properties, as unavoidably all wrought 
materials do, will be more susceptible to the stress 
raisers effects. The importance of directionality is, in 
the author’s opinion, too often neglected. It is not 
uncommon to see gears being cut on a production 
basis from a steel plate. This is hardly justified from 
a structural standpoint, since the mechanical prop- 
erties will vary from one tooth to the other. 

The designer should be aware that a specimen 
taken in the plane of rolling, and in the direction of 
the fibers of an aluminum plate, shows as expected 
20 per cent elongation. However, this ductility will be 
reduced to 8 per cent when the specimen is taken 
in a plane perpendicular to the rolling direction and 
at an angle of 90 degrees to the plane of rolling. 

Finally, while the metallurgical history of a cast- 
ing is short and well known, the similar history 
of a wrought part is long and unknown in most cases. 
Foundrymen, in their sales efforts, should take no- 
tice of the following comment made by G. Sachs: 


“The actual properties of a metal depend consider- 
ably upon its method of processing or its previous 
history. For a wrought material, this previous his- 
tory is not readily defined, as it usually consists of 
a number of hot working, cold working and an- 
nealing operations, each of which can be varied in 
several respects. The effects of many of these fac- 
tors are not well understood. Changes in the pro- 
cessing conditions, therefore, frequently result in a 
product that appears distinctly different from that 
obtained before the changes were made.” 


Strength 

Since the discovery of ductile iron, foundrymen 
have enjoyed an enviable position in the structural 
component field. Never before has their position 
been so strong, because no cast ferrous material could 
hardly compete from a combined strength and cost 
standpoint with carbon steel fabricated shapes. It 
was not a difficult task for the promoters of weld- 
ments or forgings to prove the structural inadequa- 
cies of one material or the cost of the other. 

The various examples presented later point out 
the possibilities and achievements of ductile iron 
castings in applications where strength is the para- 
mount design requirement. 

The forging industry has been justly concerned 
with the ductile iron casting potentialities. In an 
address presented at a meeting of The Drop Forging 
Association in 1957, Harry W. McQuaid said the 
following: 


“What has kept the steel forging so far ahead of 
the steel or iron casting in the eye of the machine 





designer is its great ability to permit a high degree 
of deformation without fracture. As long as this 
condition existed, the threat of the casting to the 
forging was not especially strong. During the past 
ten years, there has been introduced into the pic- 
ture a new type of iron casting known as “nodular” 
or “ductile iron”’ which shows definitely improve- 
ment in physical properties over the ordinary cast 
iron part. To the drop forger, this might mean an 
an important invasion of his field and a possible 
loss of important tonnage to the foundry.” 


This potential loss of tonnage also applies to 
weldments. However, the author would like to sound 
a word of caution at this point. In their anxiety to 
compete with weldments from a strength and struc- 
tural standpoint, foundrymen should not forget that 
the welding industry has done a commendable job in 
the field of applied strength of materials. It suffices 
to look at the voluminous amount of research per- 
formed, and literature published by this industry, 
in an attempt to clarify some particular structural 
problems faced by the designers. Whether it is the 
establishment of design criterions for welded connec- 
tions or the study of a composite beam under var- 
ious loadings, this continuous concern to provide 
tools for the designers in the field of experimental 
stress analysis in structures sometimes not too closely 
related to welding has paid off handsomely by the 
gain of markets and the stature of the industry. 


Proposed Studies 


Because ductile iron is a true structural metal, 
similar programs should be carried out by the found- 
ries interested in furthering its use. Frequently used 
cast shapes should be systematically studied to arrive 
at optimum designs, for the minimum weight and 
lowest final cost. Although some foundries have un- 
dertaken such programs of experimental stress anal- 
ysis on their own to help their customers reach more 
satisfactory designs, this practice is not yet general- 
ized. To be of value, such results should be avail- 
able to all designers and structural engineers and not 
to a few. 

Consequently, it is the author’s opinion that these 
studies should be carried out on an industry-wide 
scale. The tools are brittle varnishes, photo-elastic 
coatings, fringe pattern analysis, magnetic particles 
for qualitative analysis; photo-elastic measurements, 
strain gages, x-ray analysis, etc., for quantitative anal- 
ysis. The results would be invaluable to the machine 
designer. 

It is felt that this would do much to show the 
superiority of ductile iron castings where there is no 
joint to limit the overall strength. A welded structure 
is no better than its joints. Besides the residual stress- 
es, and the somehow unpredictable distribution of 
loading stresses, a welded joint depends greatly upon 
a human factor. Such discontinuities as sharp corners, 
notches, weld beads, hard spots, slag inclusions and 
porosity, which cause obstructions to the flow of 
stress, are common sources of failure in weldments 
subjected to repetitive loadings. These points should 
be a source of concern for the designer contemplating 
a welded design. 

A properly designed and properly cast ductile iron 
casting eliminates these dangers. Foundrymen are 
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aware of this, but the designer should be continu- 
ously kept informed as well as unequivocally con- 
vinced. 


Production 

Ten years of production experience have proved 
that ductile iron can be used for long or short pro- 
duction runs for parts that shall be machined or not. 

Even for short runs it appears that the cost of 
pattern investment has been overemphasized to such 
an extent as to detract the production engineers 
from even thinking in terms of castings. Actually, 
experience indicates that the patterns, when made of 
the proper material, selected to last for a known 
quantity of castings, do not affect the casting unit 
cost to the extent of being out of proportion with 
weldments. 

The various steps and operations required to com- 
plete a weldment gas cutting, positioning, welder or 
automatic welding units, roll bending, press form- 
ing, stress relieving and material handling between 
each operation have to be accounted for in the final 
cost analysis of a welded component. They certainly 
add up to an impressive list, particularly when long 
production runs are contemplated. 

Weldments do not lend themselves too well to 
machining operations, while ductile iron castings 
can show savings over other materials. The machin- 
ing difficulties encountered in welded assemblies are 
too well known to be developed in detail here. Men- 
tion should only be made that the weldment residual 
stresses cause distortions of the members. The re- 
moval of some surface metal will cause the redis- 
tribution of these induced stresses. Consequently, the 
part will go out of shape after machining, sometimes 
making it impossible to obtain the desired match or 
alignment. 

From a production standpoint, it is evident that 
the cost of a forging die is not economically justified 
unless the total quantity of parts numbers high in the 
hundreds. For instance, a large mobile equipment 
manufacturer has set up for the engineering de- 
partment the following rule—all parts which are ex- 
pected to be run yearly in quantity less than 800 
shall be castings. Above 800, the costs between a 
casting and a forging should be examined. 


Cost Reduction 

Helping foundrymen are the newer molding meth 
ods that were mentioned previously. Combined 
with ductile iron, they permit foundrymen to produce 
components of high dimensional integrity. By com- 
bining the reduction in excess metal to excellent 
machinability, ductile iron castings enable the pro- 
ducer to achieve certain cost reductions. The author's 
company knows of an automotive concern that saved 
30 per cent of its original cost in switching its produc- 
tion of forged steel gears to shell molded ductile iron 
castings (grade 120-90-02). The test bars taken from 
castings purposely broken showed a complete con- 
sistency in mechanical properties. The lowest tensile 
strength registered was 127,000 psi. 

The cost reduction obtained in the production of 
automobile crankshafts by some manufacturers here 
and abroad has been achieved with ductile iron 
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Figs. 1 and 2 (left to right) — Installation of single track shoe wrapped 
around tandem rear wheels for conversion of truck into half-track vehicle, 
used for bad weather conditions. Right view shows closeup of installation. 


castings. To date, some 20,000,000 crankshafts have 
been made successfully. Yet all the possible com- 
binations of design ideas and production methods to- 
ward lowest finished cost have not been exhausted. 

An example is a 50 Ib finished weight ductile iron 
V-8 engine crankshaft. A substantial weight reduc- 
tion could be accomplished by using a hollow design 
such as the one made by suppliers for a German 
car. The geometry of this casting, obtained through 
precise founding techniques, would be close to the 
finished dimensions. A subsequent short cycled drop 
forging or hot coining would further bring the casting 
down to within a few thousanths of an inch of the 
final shape. Grinding of the bearing surfaces would 
complete the part. 

This suggested procedure, bold in its approach, 
is aimed at a vital component of an automobile en- 
gine. If iron castings are to hold out against the white 
metals in the automotive and other fields, it will be 
through the continuous use of imagination to obtain 
the maximum performance from the metal properties. 

Hot working a ductile iron casting is not a new 
idea. Harry W. McQuaid proposed it to the Drop 
Forgers, in an address previously mentioned in this 
paper, as follows: 


“I would like to submit for your careful considera 
tion in the forging field, the possibility of using 








Fig. 3— Single track shoes shown installed in Figs. 
1 and 2. 


64 * modern castings 


cast ductile iron blanks which need the very mini 
mum of hot working to convert them into real forg 
ings. These forgings would be, if properly cooled, 
of excellent machinability and physically satisfac 
tory . (ductile iron) conversion from a cast to a 
forged product is not difficult to visualize and with 
enough incentive from the large consumer of forg 
ings and castings, this conversion will follow with 
out fail.” 


From an industrial engineering point of view, it 
is also interesting to compare the energy required to 
finish a part by forging to that required to make a 
casting. Jean Fauquemberque, in Fonderie, Oct., 1958, 
reports a figure of 0.7 kwh/Ib for electrically melted 
castings against between 1.4 to 1.7 kwh/Ib for a 
forging. It is worth while to mention this compara- 
tive cost aspect as it might be of some interest when 
contemplating the installation of facilities to pro- 
duce large quantities of parts. 


CASE HISTORIES 
Case 1 — Single Track Shoe 


This part is a patented design. The track shoe is an 
element of a strand of track, wrapped around the 
tandem rear wheels of a truck to convert it into a 
half-tracked vehicle (Figs. 1 and 2). The shoes 
(Fig. 3, right) are joined together by dumbbells 
(Fig. 4) which engage in a two position as-cast bay- 
onet-type socket. Approximately 45 shoe elements are 
required for a standard vehicle. 


Fig. 4 — Shoes 
(Figs. 1, 2 and 3) 
are joined together ~~ 
by dumbbells © 
which engage in a 

two position as- 
cast bayonet-type 
socket. 





The part was previously made by welding two 
ductile iron castings to two mild and medium carbon 
steel components, stress relieved, hard-face welded on 
the bottom beam and flame hardened on cam sur- 
faces. Because of the severe service requirements, 
the complete part was converted to a ductile iron 
casting with a subsequent improvement in physical 
properties, a weight saving of 15 per cent and a 
total cost reduction of 45.5 per cent. 

The bushings are shell molded, and thus require 
a minimum of finishing to clean the spherical seat. 
This is accomplished by one man at the rate of 40 
castings per hr. The castings are supplied in a normal- 
ized condition, while the ramps where the bushings 
engage, are flame hardened. A detailed comparison 
between the two types of fabrication is as follows: 





Weight and Cost 





Casting 
(Fig. 3, right, 
Fig. 5) 


Weldment 
(Fig. 3, left) 





et ; — 17 


Cost of raw material ... ..- 4.56 1.85 
Fabrication labor & overhead ... .. 9.18 0 
Assembly, painting & bundling ... 0.75 0.75 
Heat Treatment: stress relieving, 


> 


oil quench & draw ae, A 2.00 3.40 
Total cost ; —_ ...- 16.49 9.00 








The added advantages found with the castings are: 


1) By the decrease in the number of operations, the 
parts can be produced quicker as castings than as 
weldments. 

2) No fabrication set-up equipment is required with 
casting. 

3) The casting offers much more flexibility to the 

choice of possible heat treatments, as opposed to 
the cumbersome steps which had to be used to 
reach the required properties in the past — normal- 
izing, oil quenching and drawing, flame harden- 
ing, hard face welding. 
The reduction in weight obtained in the redesign 
is of prime importance to the military users as 
track has to be carried on the vehicle at the ex- 
pense of payload. 


The life of the casting over the weldment has been 
found to be at least 45 per cent longer through the 
endurance tests on the Canadian Army proving 
grounds in Ottawa. 

This part is an example of how the properties 
of ductile iron can be combined with advanced mold- 
ing techniques to succeed in a cost reduction coupled 
with better overall performance. 

The quality of castings already produced and on 
order justify the statement made previously that 
castings lend themselves perfectly to long production 
runs with consistent properties. 


Case 2 — Parts for a Portable Drill and Pump Unit 

This complete unit (Fig. 6) is manufactured by 
a geophysical research company. It was developed for 
use in inaccessible locations found in the jungles 
or mountainous regions of South America. Weight 
and reliability are the paramount design require- 


Fig. 5— Single track shoe casting showing installation 
of parts in Fig. 4. 


ments, since this equipment is transported on the 
backs of native porters, llamas or by helicopter. 

The original design was fabricated as a weldment, 
shown on Fig. 7 (pump section only). A conversion 
later involved the following parts as shown on Figs. 
8 and 9: 


1) Pump frame. 

2) Cylinder heads (one per unit). 
Cylinder (one suction and one discharge per unit). 
Connection rod (two per unit). 
Drill rotary head casting (Fig. 9). 


The advantages of this conversion are numerous: 


Better appearance of parts. 
Faster production. 
Pressure tightness and high strength-to-weight ratio. 
Lower production cost. 30 per cent saved in ma- 
chining cost, 20 per cent in fabrication cost. 
Better corrosion resistance, particularly important 
in tough service conditions. 

f) Better wear and erosion resistance. 

g) Less vibration. 


Case 3 — Dry Manifold for Gas Engine 

This part was made by a company for its own use, 
weight approximately 460 lb. Previously made in low 
carbon steel weldment, the cost of the completely 


Fig. 6 — Portable 
drill and pump 
unit, parts of which 
were made of duc- 
tile iron castings 
(Figs. 8 and 9). 
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Fig. 7 — Original design of pump and drill unit (Fig. 
6) made as a fabricated weldment (pump section 
only). 





Fig. 8— Pump frame, cylinder heads, cylinder and 
connecting rod of unit (Fig. 6) which were converted 
to ductile iron castings. 


Fig. 9— Drill rotary head casting made of ductile 
iron for same unit (Fig. 6). 
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finished part, machined, was $540.00. When converted 
to a ductile iron casting (Fig. 10), the finished cost 
dropped to $287.00, or a reduction of 47 per cent. 
Besides this cost reduction, the use of casting per- 
mitted a quicker delivery of the part than when made 
by welding. 


Case 4 — 12 in. Diameter Sprocket 

This sprocket (Fig. 11) is used on a combine that 
pulls a rake for harvesting grains. This sprocket 
is operated at relatively slow speed, from 300 to 400 
rpm, and is bolted to a steel plate for support. Made 
originally from a 14-in. thick plate, the teeth were 
machined. It was later changed to a grade 80-60-03 
ductile iron casting, with teeth accurately cast. 

The total cost of an aluminum pattern and follow 
board amounted to $90.00. The sprocket cost was 
$7.00 when made from steelplate, $1.91 when cast. 
The total saving to the customer on approximately 
2,000 sprockets produced thus far amounts to 
$10,180.00. 


Case 5 — Ejection Cam 

This cam was originally made from a 214-in. thick 
steel plate, finish weight 427 lb. The machining 
time consisting of milling, drilling and _ fitting 
amounted to a total of 34.3 hr. The total cost of the 


Fig. 10— Dry manifold gas engine casting, cost of 
which was reduced 47 per cent. 


Fig. 11 — Dia- 
meter sprocket 
used on a combine 
that pulls a rake 
for harvesting 
grain. 





part including material, machining, flame hardened 
4 g-in. deep to 52-58 Rockwell C, was $161.97. 

This cam was redesigned as a ductile iron casting 
(grade 80-60-03), and the weight reduced to 151 Ib 
through judicious use of ribs. The machining time 
was reduced to 21.3 hr, a time reduction of 38 per 
cent. The total casting cost, including flame harden- 
ing to 52-58 Rockwell C was reduced to $107.05; a 
saving of 34 per cent. The press operation is reported 
to be smoother through lowering the cam weight 
and the better vibration absorbing properties of- duc- 
tile iron. 


Case 6 — Frame for Paper Press 

This manufactured frame was originally made with 
welded steel plates, as shown on Fig. 12. By con- 
verting the same to a high strength (100,000 psi ul- 
timate tensile minimum) ductile iron casting, the 
following was achieved (Fig. 13): 


1) Cost saving 25.8 per cent. 

2) Ease of machining. 

3) Improvement in strength. 

4) Better appearance of the finished product. 

5) Incorporation in the casting of such auxiliaries as 
supports, bosses, etc. 


Case-7 — Cleat-hopper Track 

These cleats are components of a track used to 
pick up parts in a hopper bin and deliver them to a 
loading track. Each cleat is approximately 61,-in. 
long, and was originally made from two pieces (134-in. 
x lf-in. and 134-in. x 14-in. of steel bar stock welded 
together, the cross-section being an “L” shape. The 
breakdown of the operations necessary to complete 
the steel welded design follows: 


1) Saw stock to length. 
Mill ends to 30 degree angle. 
Mill weld relief for welding to the track. 
Weld 2 pieces together. 
Mill three holding welds. 
Sand blast to remove scale. 
Heat treat, case harden to 58-60 Rockwell C. 
Weld to hopper track. 


This part was converted to a ductile iron casting 
(grade 70-50-15) with an as-cast Brinnell of 220. All 
machining operations were eliminated and the pro- 
duction steps reduced to three: 


1) Casting the part. 
2) Blast cleaning. 
3) Welding to hopper track. 


The cost of the weldment was $3.00 per unit 
against $1.34 for the casting, including pattern cost. 


Case 8— Adjustable Beam Locking Device 

This small part is used to hold cross removable 
beams in special railroad gondola cars to haul steel 
strip coils. They were originally made by bending 
three pieces of steel plate, welding them in five 
separate places and drilling two holes. The weight 
was 14 lb (Fig. 14). 

This part was redesigned and cast in grade 60-45-10 
ductile iron. The total weight was reduced to 13 Ib 
(Fig. 15). The castings performed satisfactorily and 


529 


the cost was reduced from $3.64 as made in the 
owner's shop, to $3.15 made in another foundry. The 
schedule of deliveries could be met easily by the 
foundry in one day, while fabrication of the same 
quantity of parts required several days. 


Fig. 12 — Paper press frame originally made of weided 
steel plates. 


Fig. 13-— Same press frame shown in Fig. 12 made 
of high strength (100,000 psi UTS) ductile iron. 


Fig. 14 — Adjust- 
able beam walking 
device made by 
bending three 
pieces of steel 
plate, welding 
them in five sep- 
arate pieces and 
drilling two holes. 
Weight, 14 Ib. 


Fig. 15 — Rede- 
signed part shown 
in Fig. 14 cast in 
ductile iron. 
Weight, 13 Ib. 
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Fig. 16— Knife heads used on reciprocating cutting 
mechanisms for grass and grain cutting machines. Left, 
heat treated forgings. Right, redesigned part made in 
ductile iron, heat treated for good wear resistance. 


Case 9 — Knife Heads 

This knife head assembly is used on reciprocating 
cutting mechanisms for grass and grain cutting ma- 
chines (Fig. 16). For years these heads were made as 
forgings and heat treated, They were redesigned to be 
cast in ductile iron and subsequently heat treated for 
good wear resistance. The performance of the cast- 
ings has been excellent, and the cost of the unit made 
up with castings is less than when made up of 
forgings. 

This case illustrates a condition which is to be cur- 
rently found. It involves a change in design which 
justifies the shift from one method of fabrication to 
another. Once a part is established as a forging, it 


Fig. 17 — Gov- 
ernor weight 
weighing approxi- 
mately 2 Ib. 


Fig. 18 — Gas engine crankshaft made in ductile iron. 
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would hardly be economical to discard the serviceable 
die equipment. 


Case 10-— Governor Weight 

This part (Fig. 17) weighing approximately 14-lb 
was previously made as a forging of about the same 
weight. It was found more economical when rede- 
signed to produce it as a ductile iron casting hard- 
ened for better wear resistance. The service perform- 
ance was also found to be superior to the forging. 


Case 11 — Gas Engine Crankshaft 

This crankshaft (Fig. 18) is incorporated in a com- 
pletely new 200 hp-475 rpm gas engine. This new 
engine can utilize the standard power take-off unit or 
be connected directly to compressors, pumps or other 
oil field equipment. Because of the performance of 
ductile iron cast shafts in older engines, and its bear- 
ing properties and damping capacity, ductile iron was 
selected for this new engine. The pattern cost was far 
less than the cost of dies to forge this shaft from steel, 
thereby resulting in a considerable cost reduction. 


Case 12 — Electric Cable Pipe Roller Supports 

Although this example is not a true conversion, it 
is felt that it should be included as part of this paper 
for it is the result of a fabrication method study dur- 
ing the design stage. The company was faced with the 
problem of installing special new electrical conduits 
(Figs. 19, 20) in a practically inaccessible location of 
the Queensboro Bridge. The conduit supports were 
to possess a good corrosion resistance as well as high 
strength to resist the various stresses induced by the 
bridge movements, A cost study indicated that a duc- 
tile iron casting was not only more economical than 
a welded steel assembly, but also answered all the re- 
quirements of this installation. The complete casting 
including rollers were made of grade 60-45-10 ductile 
iron annealed under an extremely rigid quality con- 
trol. A preliminary radiographic inspection of the 
castings was made to determine the gating system 
which would result in a no-residual stress as-cast con- 
dition. 

Subsequently, a radiographic inspection was re- 
quired on at least one casting of each of the first, 
the middle and the last ladle of the day’s melt. Ten- 
sion tests specimens from | in. keel blocks were also 
taken from the same ladle and heat treated with the 
castings before being machined and tested. 

This case, the author’s company believes, is an ex- 
ample showing that a ductile iron casting can be pro- 
duced in large quantity (close to 1,000 complete sup- 
ports) with a near-perfect metal structure. 


Case 13 — Coupling Bar 


This part serves as a connection between the trac- 
tor and an implement (Fig. 21). The forging was 
welded to a support member which is bolted to a 
tractor. It was redesigned as a ductile iron casting to 
combine two components into one, thus eliminating 
one assembly operation and permitting incorporation 
of cored holes in this new design. This redesign re- 
sulted in a lower composite unit cost with equal 
performance. 





Figs. 19 and 20 (left and right) — Two views of ductile iron elec- 
tric cable pipe roller supports installed on Queensboro bridge. 


ACKNOWLEDGMENTS 


The writer wishes to thank the staff of The Inter- 
national Nickel Co., Ductile Iron Div., particularly 
its director, Mr. D. J. Reese, for his continuous help 
and encov agement; Mr. K. D. Millis of the D&R 
Div., International Nickel Co., for his personal assist- 
ance during the preparation of this paper. 


A special appreciation is due to Mr. C. F. Walton 
and Mr. R. C. Meloy of The Gray Iron Founders So- 
ciety, Inc., for their full cooperation and the liberal 
use of their files; and to all the manufacturers and 
foundries which supplied the necessary information 


CASTING 


Fig. 21— Coupling bar used as a connection between 
. ; . the tractor and an implement, redesigned from forging 
to make this pape! possible. (top) to ductile iron casting (bottom). 
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NEW ALUMINUM DIE-CASTING ALLOY 


By J. H. Moorman and E. V. Blackmun 


ABSTRACT 

A new aluminum die-casting alloy,* designated 
alloy 364, has been developed for structural applica- 
tions which require tensile strength and high elonga- 
tion or toughness. The nominal composition is 8.5 per 
cent silicon, 0.30 per cent magnesium, 0.30 per cent 
chromium and 0.03 per cent beryllium. In the as-cast 
condition, die castings of alloy 364 provide a combi- 
nation of tensile properties and elongation comparable 
to those of alloy 218, and are suitable for structural 
applications requiring toughness. 

The artificially aged (-T5) temper provides good 
elongation and a high yield strength. Annealed alloy 
364 can be joined to other parts by rolling, spinning 
or riveting without cracking. 

The casting characteristics, physical properties, cor- 
rosion resistance and machinability of alloy 364 are 
similar to other Al-Si die-casting alloys, such as alloy 
SG100B (commercial designation 360). The castability 
is good, permitting the die casting of thin walled or 
complicated parts which are difficult to cast in alloy 
G8A (commercial designation 218). Its use in struc- 
tural applications or parts which require drastic form- 
ing can increase the applications for die castings. 


INTRODUCTION 


Aluminum die-casting alloys provide various com- 
binations of mechanical or physical properties and 
castability to fit engineering design, casting require- 
ments and cost. When maximum ductility and 
strength are required the binary aluminum—8 per 
cent magnesium alloy G8A (commercial 218) is suit- 
able, except where its relatively poor castability 
causes poor quality castings, casting problems and 
higher costs. In spite of its superior properties, ma- 
chinability and corrosion resistance, the use of alloy 
G8A die castings is limited to simple shapes. 

The new die-casting alloy 364 is the result of in- 
vestigations to develop an alloy which has the ex- 
cellent mechanical properties of alloy G8A and better 
castability. Another objective is to provide an alloy 
which will undergo an increase in tensile properties 
and retain good elongation when subjected to a low 


*Covered by U.S. Patent 2,823,995 issued to Aluminum Co. of 
America. 

J. H. MOORMAN is Asst. Chief, Chicago Section, Alcoa Rsch. 
Labs., Aluminum Co. of America, Chicago, and E. V. BLACKMUN 
is Asst. Chief Met., Fabricating Div., Aluminum Co. of America, 
Pittsburgh. 
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temperature thermal aging treatment. In view of the 
known, desirable properties and castability of alumi- 
num-silicon alloys, these alloys were used as a base 
in searching for an improved alloy. 

Alloy 364 is the result of this work. The nominal 
composition of the new alloy is 8.5 per cent silicon, 
0.30 per cent magnesium, 0.30 per cent chromium 
and 0.03 per cent beryllium, The common impurities, 
copper, iron, manganese, zinc, nickel and tin are con- 
trolled at the normal levels used in commercial die- 
casting alloys. 


PROCEDURE FOR CASTING AND TESTING 


In preparing melts or heats, alloying and melting 
practices are similar to those employed with alloy 
SG100B (commercial 360). The chromium and 
beryllium contents require slightly higher melting 
and holding temperatures, to obtain rapid melting 
and to prevent precipitation of the highest melting 
point compounds in the alloy. Metal holding and 
casting temperatures are 1200 to 1225 F. Frequent 
stirring will prevent precipitation at local cold spots 
in the furnaces. 

Standard A.S.T.M. die-cast specimens were used to 
determine mechanical and physical properties. Prop- 
erties of die castings from production dies were meas- 
ured with static breakdown, impact and bending 
tests. 

An artificial aging treatment consisting of 10 hr at 
340 F is used to produce the high yield strength 
364-T5 temper. Annealing for 2 hr at 650 F produces 


TABLE 1 — TYPICAL MECHANICAL PROPERTIES! 
OF DIE-CASTING ALLOYS 

Com- Yield 
mercial Ten- Str. Endur- 

Alloy AS.T.M. sile (offset Elong., ance Shear 

and Designa- Str. —0.2% %in Limit,2 _Str., 
Temper tion ksi ksi 2 in. ksi ksi 
364-F _ 43 $ 7.5 18 26 
364-T53 - 46 4.0 — _ 
364 annealed — 27 11.0 — _— 
218-F G8A 45 8.0 20 29 
360-F SGIO0B 47 Q 3.0 19 30 
380-F SC84B 48 3.0 21 31 


1. Tensile properties are average values obtained with A.S.T.M. 
standard 14-in. diameter round specimens produced on a 
cold chamber machine. 

2. R. R. Moore type specimen, 500,000,000 cycles. 

3. Artificially aged 10 hr at 340F. 

4. Annealed 2 hr at 650 F. 














TABLE 2— MECHANICAL PROPERTIES OF ALLOY 364 AFTER AGING AT VARIOUS TEMPERATURES 
Room Temperature Properties! After Aging at: 
150 F 250 F 300 F 


rensile Yield Elong., % Tensile Yield Elong., % Tensile Yield Elong., %% 
Str., ksi Str., ksi in 2 in. Str., ksi Str., ksi in 2 in. Str., ksi Str., ksi in 2in 
40.5 21.6 41.7 22.9 6.0 39.7 23.1 5.1 
. 39.7 22.2 41.7 23.0 6.8 41.9 26.7 
24 41.5 23.2 42.4 25.3 5.0 19.5 36.0 
72 41.9 22.8 44.2 29.5 4.1 48.1 35.7 
360 43.0 23.4 49.3 35.6 4.6 44.9 30.5 
2400 45.4 26.9 46.9 34.3 4.5 42.7 28.2 
10,000 46.0 27.7 45.4 28.8 6.5 41.7 26.1 
1. Averages of four tests on standard A.S.T.M. 14-in. diameter cold chamber die-cast test bars. 
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the high ductility required for joining the die cast- TABLE 3 — PHYSICAL PROPERTIES AND 
ings to other parts by rolling, riveting or spinning. CHARACTERISTICS OF ALLOY 364 
Specific gravity . peed ror 


MECHANICAL AND PHYSICAL PROPERTIES Weight/cu in. - ++ 0.095 


TI chanical rtie f all $64 are of p: Electrical conductivity, 
ve mechanical properties of alloy 364 are of par- per cent LA.CS., -F Temper 30 


ticular interest when the yield strength and elonga- Thermal conductivity at 25 C. 
tion are compared to alloys G8A, SG100B and SC84B. C.G.S. units, -F Temper 
A comparison of typical mechanical properties is pesca sery heegegaaa 
, a a : y 8F4. , oa ere expansion /deg. Fahr. 
shown in Table 1. Alloy 364-F die castings provide Range -58 to 68F 108 
high tensile properties and the excellent toughness Range 68 to 212F... 11.6 
or ductility, shown by a typical elongation of 7.5 per Range 68 to 392F 12.2 
cent. Artificial aging to the -T5 temper increases Range 68 to 572 F 27 
ield strencth 10 ksi while retaini o desirable de Approximate melting range 1035-1115 F 
y Pp a as © © naan raved Resistance to hot cracking Excellent 
gree of toughness at 4.0 per cent elongation. In the Pressure tightness . . . Good 
annealed condition alloy 364 can be joined to other Die filling capacity . Excellent 
parts by rolling, spinning or riveting operations Resistance to corrosion Good 

° fi s , A Machinability Ratha alsa ....Good 
without cracking the die castings. 

In view of the use of aluminum alloy die castings 
under conditions of intermittent or continuous ex- TABLE 4— STATIC LOAD AND IMPACT PROPERTIES 








posure to moderately elevated temperatures, the ef- OF ALLOY 364 DIE CASTINGS 
fect of aging up to 10,000 hr at 150, 250 and 300 F Impact 
was determined with standard A.S.T.M. test bars. The Alloy Static Breakdown Test Test 








Designation Load Deflection No. of 


Com at Failure at Failure Blows 
Part mercial A.S.1T.M Ib in to Failure 


Lever Arm 364-F = 317 1.02 18 
218-F GB8A 308 1.03 10 


room temperature mechanical properties are shown 
in Table 2 after aging for the various periods of time. 

The physical properties and other characteristics 
of alloy 364 are listed in Table 3. 





CASTING CHARACTERISTICS AND a he ee Ge 


HEAT TREATMENT $64-T5 — 1250 0.081 10 

218-F GBA 1150 0.219 ! 
Die castings of alloy 364 are made commercially 360-F SGIO0B 3580 ; 

using production dies and machines. Castability is $80-F SC34B 3610 

rated as good, being comparable to that of alloy 

SG100B and superior to alloy G8A. Alloy 364 die 

castings are used in the as-cast (-F), artificially aged 

(-T5) and annealed tempers. As shown in Tables | 

and 2, various combinations of mechanical proper- 

ties can be obtained with these tempers. 


APPLICATIONS 

Alloy 364-F is particularly suitable for die-cast 
parts which require high tensile strength and ductil- 
ity or impact resistance. The static load and impact 
test results in Table 4 show the excellent strength 
and ductility of 364-F alloy die castings. In one series 
of tests, a lever arm part was tested to failure in 
static load and impact testing machines. The static 
test setup is shown in Fig. 1. This part is subject to 
high bending and impact loads in service. The test 
results and service of this part show the superior duc- 


tility of alloy 364. 7 : a Fig. 1 — Breakdown testing of lever arm part made 
The second series of tests in Table 4 compare of alloy 364. 
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Fig. 2 — Bending 
deformation of 
alloy 364 showing 
extent to which 
the aluminum 
alloy can be 
deformed. 


static breakdown and impact test results on the I- 
beam section of a structural bracket, illustrating the 
excellent properties of alloy 364. In both cases, the 
parts are produced in alloy 364. Although alloy G8A 
die castings show similar test results, high production 
scrap resulted from shrink cracks and poor casta- 
bility. 

For applications which require assembly of die 


castings by rolling, spinning or riveting, annealed al- 
loy 364 is of considerable interest. Tensile properties 
in Table | and bent test bar in Fig. 2 show the 
extent to which alloy 364 annealed 2 hr at 650F 
can be deformed. A standard test bar has been bent 
approximately 360 degrees around a radius equal to 
two times the diameter. Similar bends have been 
made over a radius of 114 diameters. Another form- 
ing application of alloy 364 is illustrated by Fig. 3. 

All of the rivets shown were machined from die- 
cast tensile test bars and cold headed between flat 
steel dies with a force of 4500 Ib/rivet. Although 
the three alloys formed satisfactorily in the test, form- 
ing alloy SC84B caused cracks to develop in produc- 
tion castings, and poor castability limits alloy S5C to 
simple parts. Alloy 364 die castings are rolled, spun 
or riveted with satisfactory production results. 

Alloy 364-F is recommended for die castings re- 
quiring high strength and ductility of impact resist- 
ance. In the -T5 aged temper, the alloy provides high 
tensile strength, good elongation and high yield 
strength. 


Fig. 3 — Rivets formed from grip ends of aluminum alloy die cast- 
ing test bars. All rivets were machined from die-cast test bars and 
cold headed between flat steel dies with a force of 4500 Ib/rivet. 
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SOME PRINCIPLES 
FOR PRODUCING SOUND 
Al-7Mg ALLOY CASTINGS 


By W. H. Johnson and J. G. Kura 


ABSTRACT 

Principles were developed for the production of 
sound horizontal castings of the Al-7Mg alloy. They 
were developed from a study of the relationship that 
exists between the thermal gradients at the center line 
of the casting and various conditions such as the size 
of the casting as well as the location of gates, risers 
and chills. Numerous embedded thermocouples estab- 
lished the thermal history during solidification of the 
castings. The experimental work was performed on 
elementary shapes — plates and bars. 

It was found that the feeding range of a side riser 
decreased as the section thickness increased. Unsound- 
ness occurred when the thermal gradients fell below 
5 F per in. The feeding range of an end riser was in- 
creased by 50 per cent or more by using wedge-shaped 
chills on the drag surface of the casting. Chills placed 
at the end of the casting opposite the riser did not in- 
crease the feeding range of the riser. Marked improve- 
ment in tensile properties were obtained on plates that 
were cast with wedge-shaped chills, as compared with 
similar unchilled plates that were also sound. 

Adverse temperature gradients were created by a 
top riser on horizontal plate castings which were 2 in. 
thick. As a result, shrinkage occurred in the vicinity of 
the r’ er. An insulating sleeve on a top riser increased 
the degree of soundness somewhat, but did not increase 
the feeding range of the riser. A marked improvement 
in soundness was obtained, however, when multiple 
gates were used with a top riser. 


INTRODUCTION 


The solidification of castings has been studied by 
numerous investigators.!-7 Much has been learned 
concerning the solidification characteristics of both 
ferrous and nonferrous alloys.1 The maximum dis- 
tance that risers will feed the solidification shrinkage 
in ferrous castings has been determined and, as a 
result, formulas for the correct dimensioning of risers 
to be used on certain ferrous castings?-3 have been 
evolved. However, complete determination of feed- 
ing ranges in nonferrous casting alloys has not been 
made, At best, the size of nonferrous risers can only 
be approximated from the charts and formulas avail- 
able for certain ferrous alloys. 

Therefore, it was considered desirable to develop 
principles governing the location of gates, risers and 


W. H. JOHNSON is Senior Met. and J. G. KURA is Division 
Chief, Battelle Memorial Institute, Columbus, Ohio. 
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chills on nonferrous castings. Such information should 
result in improved casting soundness. 

In the past, procedures were worked out em 
pirically when castings of a new design were first 
produced. In recent years, however, practical methods 
have been evolved for estimating in advance the cor- 
rect dimensions of risers to feed many types of cast 
ings of low-carbon grades of steel,?.3 ductile iron 
and some grades of stainless and heat-resistant steels. 
Similar research on the risering of nonferrous alloys 
and ferrous alloys, other than those that were men 
tioned, has been quite limited to date. 

To determine the principles of thermal dynamics 
that produce sound nonferrous castings for armor, 
research was sponsored at Battelle Memorial Institute 
by the Ordnance Tank Automotive Command, De 
troit Arsenal, Center Line, Mich., under Contract No 
DA-33-ORD-2434, and was guided by the Research 
Committee of the Light Metals Div., American 
Foundrymen’s Society.* The Al-7Mg alloy was se 
lected as representative of a typical light nonferrous 
alloy for armor purposes. It was well suited to the 
investigation because it is known to produce gross 
shrinkage when inadequately fed. In addition, the 
alloy has good welding characteristics which would 
make it desirable for final adoption by the Ordnance 
Cor ps as nonferrous armor plate. 


Thermal Dynamics Investigation 

Essentially, complex castings are combinations of 
plate and bar shapes of different sizes. Therefore, one 
series of experiments was designed to investigate the 
thermal dynamics of plate castings; the other series 
covered bar castings. The term “thermal dynamics” 
as used here refers to the study of how thermal 
gradients in a casting originate, progress and are af 
fected and controlled by changes in the location of 
the gates, risers, and chills. 

The effects of the following variables on the ther- 
mal gradients within these castings during solidifica- 
tion were investigated: 


*The Research Committee of the Light Metals Div., AFS 
consisted of the following members: W. E. Sicha, Chairman; 
W. Bonsack, D. J. Henry, W. J. Klayer, J. G. Mezoff, C. E. Nel 
son, T. D. Stay, and R. F. Thomson. G. P. Messenger, who 
represented Detroit Arsenal, §. Lipson, who represented Frank 
ford Arsenal, and R. W. Zillman and C. B. Jenni, all served 
as ex officio members of the committee. 
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1) Riser position. 

a) Side riser. 

b) Top riser. 

2) Single and multiple gates. 
3) Chill location. 
4) Gate location. 

The experiments were designed to study the effect 
that only one riser has on the soundness of the cast- 
ing. In commercial foundry practice, multiple risers 
would be used on castings larger than the ones that 
were studied. Where the large commercial casting 
can be broken down to multiple units of the ex- 
perimental castings, it becomes apparent that com- 
bining multiples of the simple castings would consti- 
tute the commercial casting. Thus, the principles of 
thermal dynamics of casting the simple unit shapes 
could be applied intelligently to a large complex 
shape. 

The present investigation is restricted to a study 
of individual horizontal plates and bars. For a precise 
application of principles of thermal dynamics to com- 
plex shapes, it is necessary to have knowledge of the 
interaction that exists during solidification between 
different section thicknesses. Knowledge of the effect 
of different orientations of adjoining sections on the 
thermal dynamics is also needed. These are areas for 
future investigation. 

The thermocouple technique! was chosen as the 
most suitable for studying the thermal dynamics of 
casting. Briefly, the technique consists of obtaining 
cooling curves from thermocouples placed at strate- 
gic locations in a solidifying casting, and establishing 
the complete history of movement of the freezing 
front. A strip-chart temperature recorder was used 
which is capable of recording temperature readings 
from 16 thermocouples within 30 sec. 


GENERAL CONSIDERATIONS 


In the past, the gating and risering procedure to 
produce sound castings of a new design was de- 
veloped by trial and error. Later cumbersome math- 
ematical methods, based on empirical relationships 
were employed for ferrous castings. As a result of 
recent investigations,® however, these methods®.7 are 
no longer necessary. Now the proper riser dimension 
is readily obtained through the use of a simple shape 
factor. This shape factor is 


L+Ww 
_ 


where 


L. = length of casting, in. 
W = width of casting, in. 
T = thickness of casting, in. 


The original data obtained by Bishop, et al.,3 in 
establishing the empirical relationship between the 
shape factor and the ratio of riser volume to casting 
volume for low-carbon steel are shown by the dotted 
area in Fig. |. Trend lines for various ductile irons,+4 
and for some highly alloyed steels,5 are also shown in 
Fig. 1. The straight-line relationships between the 
shape factor and the R,/C, ratio for these ferrous 
alloys establish the boundaries between sound and 
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Fig. 1— Relationship between known shape factors 
and R/C, ratios. 


unsound castings. Castings with shape factors and 
R,/C, ratios above the trend lines would be sound. 
For example, to make a sound casting from ductile 
iron with a carbon equivalent of 3.66, the minimum 
R,/C, ratio would be | for a shape factor of 8. 

To date, the correct dimensions of risers that will 
feed a casting adequately have been established for 
ferrous alloys only. Of particular interest is the fact 
that a straight-line relationship exists between the 
shape factor and the R,/C, ratio for each alloy 
studied. 


Ferrous Alloy Castings 

The data contained in Fig. | are based upon the 
fact that the feeding range of risers used with ferrous 
alloys has been found to be 414T for plates, and 
6 VT for bars, where T is the thickness in in. This 
means that when making ferrous alloy castings of 
simple design the feeding distance increases as the 
section thickness increases. However, research on the 
risering and feeding ranges of nonferrous alloys has 
been quite limited. Therefore, when this research 
was started, it was not known whether this relation- 
ship applied to nonferrous alloys. 

The straight-line relationship between the shape 
factor and the R,/C, ratio could be assumed to be 
acceptable if the feeding range of the Al-7Mg alloy 
were to increase as the section thickness increased. 
Since no data were available to specify the size 
of riser that is required to feed the Al-7Mg alloy, 
the volume of the risers used in this investigation 
was determined from the data in Fig. | for the 0.30 
per cent carbon steel. The size of the riser was se- 
lected as if it were intended to feed steel plates 
Y, | or 2 in. thick having a length and width of 5T. 
In the course of the investigations, the length of the 
Al-7Mg alloy plates was varied to determine the 
actual feeding range of the riser. 

In previous research,*:* improved horizontal gat- 
ing systems were developed that would deliver clean 
metal to the mold cavity with a minimum amount 
of turbulence. The gating system used in the present 
research was a simplified version of the ideal system. 
The simplified version was used because 1) it was 
easily constructed, and 2) the objective of the in- 
vestigation was to study the principles affecting sound- 
ness rather than cleanliness. 





TABLE 1 — PLATE, CUBE, BAR AND RISER DIMENSIONS 
FOR Al-7Mg ALLOY CASTINGS 





Plate Dimensions, in. Riser Dimensions, in. 





Height 

Phick- Above 

ness, Width, Length ___—sCDiameter = Pilate, 
r 5T 31 51 ; 2/1 H 








4, 214 1% 24% l 
l 5 3 5 2 
2 5 


2 10 6 10 


/ 
4 
s 
2 





Cube and Bar Dimensions, in. Riser Dimensions, in. 





Height 
Thick- Above 
ness, Width, Length Diameter Bar, 
r 141 H 
2 3 5 
114, 5 


74 5 








EXPERIMENTAL PROCEDURE 


The dimension of the plates, cubes, bars and risers 
that were used in the experiments are shown in Ta- 
ble 1. Three thicknesses of plates and cubes were used. 
For each thickness of plate, three different lengths 
were studied. Two thicknesses of bars were used with 
a length of 4T. The diameter of the riser used with 
the plates was 214T. For the cubes and_ bars, 
the diameter of the riser was 114T. The height of the 
riser when placed on the top of the casting was 5 in. 
When used as a side riser, the riser height was equal 
to the thickness of the casting plus 5 in. All of the 
plates, cubes and bars were cast horizontally. Addi- 
tional information concerning the location of the 
gates, risers and chills is presented in later portions 
of the paper devoted to the analysis of the thermal 
history of the castings. 

Heats of Al-7Mg alloy were prepared in a clay- 
graphite crucible in a high-frequency induction fur- 
nace. The melts were heated to 1400 F and degassed 
with chlorine so that the shrinkage voids in the cast 
plates would not be influenced by variable gas con- 
tent in the melts. About 14-lb of chlorine was bub- 
bled through the 50-lb melts in the 5 min degassing 
period. Immediately following the degassing opera- 
tion, a sample was dipped out of the furnace and 
allowed to solidify under a vacuum at a_ pressure 
of about 75 mm. 

If no evolution of gas occurred during its solidifica- 
tion, 0.005 per cent beryllium was added to the melt 
as a 2.5 per cent beryllium-aluminum master alloy 
to protect the melt against oxidation during pour- 
ing. Grain refining elements were intentionally not 
added to the melt. The melt was then transferred to 
a preheated ladle and poured at 1350 F. Commer- 
cial grade aluminum (99.85 per cent purity) and 
magnesium (99.8 per cent purity) were used to pre- 
pare the melts. The average iron and silicon content 
of the melts was 0.07 and 0.06 per cent, respectively. 

The molds were made by the cold-setting binder 
process. The sand mix used was as follows: 


Silica sand, AFS fineness no. 65 — 100 Ib. 
Cold-set binder — 3 lb (2 per cent). 


Cold-set activato1 0.3 Ib (0.2 per cent) . 
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Ihe sand and binder were mulled together for 6 min. 
After the activator had been added, the mix was 
mulled for an additional 2 min, The permeability of 
the sand after mulling was between 52 and 56. After 
baking for 1 hr at 400 F, the molds had a hardness 
between 85 and 90. 


Thermocouple and Radiographic Techniques 

The thermocouple technique was chosen as the 
most suitable for studying the thermal dynamics of 
casting. To obtain the thermal history during solidi 
fication of the castings, thermocouples were embed 
ded midway between the top and bottom faces of the 
plates and bars. As many as 16 thermocouples were 
placed at selected locations in a single casting. 

Thermal studies, although informative, are quite 
time consuming to conduct. Some experiments, there 
fore, were conducted in which no thermal data were 
obtained during the solidification of the castings. The 
effect of changes in the location and dimension of the 
chills, risers and gates on soundness was then deter 
mined radiographically. 

Radiographs were made of the whole casting to 
determine the presence of shrinkage voids and thei 
location. Vertical sections were removed that extended 
from immediately in front of the riser to the end of 
the plate or bar. In addition, sections were made at 
other locations in the castings in which the presence 
of shrinkage voids was suspected, but not clearly in 
dicated by radiographs of the whole casting. These 
sections, in turn, were radiographed so that the cross 
section of the plate or bar could be examined more 
accurately for shrinkage voids. 


Thermocouple Data 

From the data obtained from the embedded thermo 
couples, curves were constructed of temperature vel 
sus distance from the riser at specific time periods 
after the castings were poured. The drawings in the 
middle horizontal row in Fig. 2 illustrate the type of 
plot. Similar plots were also made of the temperature 
distribution across the middle of the castings. From 
these graphs, the longitudinal and lateral thermal 
gradients were determined for the castings at their 
center line. 

A thermal gradient is the difference in temperature 
that exists between two points divided by the distance 
between them. In this investigation, it is the difference 
in temperature between two points | in. apart at 
the moment that solidification starts at the point 
farther from the riser. Examples of plots of thermal 
gradients are shown in the upper horizontal row of 
Fig. 2. The thermal gradients were determined at 
the solidus temperature. 


RISER POSITION EFFECT 
Plates With Side Riser 


A considerable amount of information can be ob 
tained from the end-of-freeze waves on the effects that 
changes in the location of riser, chills and gates have 
on the solidification of castings. End-of-freeze iso- 
therms were drawn at specific time intervals after 
pouring was completed. Positions of the end-of-freeze 
isotherms for the l-in. thick plates of Al-7Mg are il 


lustrated by the sketches in the bottom row in Fig. 2 
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Fig. 2 — Longitudinal and _ lateral 


thermal 


gradients present at the solidus 


temperature (1030 F) during solidification of 1 in. thick Al-7Mg alloy plates. 


The first group of experiments consisted of making 
the nine plate castings listed in Table 1. The data 
obtained from these nine plates were intended to esta- 
blish the minimum thermal gradient required to pro- 
duce castings free from shrinkage voids. The plates 
were made with a side riser and cast horizontally, 
as illustrated in Fig. 3. 

Ihe graphs in Fig. 2 illustrate the type of thermal 
history that was obtained. In this instance, the data 
are for plates | in. thick, 5 in. wide, and 3, 5 or 8 in. 
long, with a 6-in. riser that is 214-in. in diameter. 

The curves, in the upper horizontal row of Fig. 2, 
show that both the longitudinal and lateral thermal 
gradients decrease near the riser as the length of the 
plate increases. Shrinkage voids were not detected in 
the two shortest plates (3 and 5 in.). The lowest 
thermal gradients in these two plates were 5 F per in. 
Shrinkage voids were present in the longest plate (8 
in.) in the region in which the analysis of the thermal 
history of the plate disclosed that no thermal gradi- 
ent existed. 


End-of-Freeze lsotherms 

A study of the end-of-freeze isotherms reveals the 
movement of the freezing front. Solidification in the 
shortest plate was highly progressive toward the riser, 
and became less so as the length of the plate increased. 
In the longest plate, directional solidification stopped 
about 6 min after the casting was poured. By this 
time, solidification started to develop near the riser 
while liquid metal still existed at a point further 
distant from the riser. Consequently, when the trapped 
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molten metal solidified within this portion of 
the plate, shrinkage voids developed. These data show 
that the limit of the feeding range of the riser 
for a |-in. thick plate is about 5 in., or 5T. 

The longitudinal and lateral thermal gradients for 
the 14- and 2-in. thick plates, as well as two special 
l-in. thick plates, are shown in Fig. 4. No shrinkage 
voids occurred in the 14-in. thick plates because the 
thermal gradients were quite large. The longitudinal 
thermal gradients in the longest plate (4 in.) ap- 
proached the minimum of 5 F/in. required for com- 
plete soundness, and established 4 in. (8T) as the 
limit of the feeding range of the riser for this thick- 
ness of plate. 

Controlled directional — solidification was not 
achieved in the two longest 2-in. thick plates (10 and 
16 in.), and shrinkage voids were present through- 


RISER DIMENSIONS 
D=2'%T 


Fig. 3 — Location of gate and side riser for cast plates. 
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perature (1030 F) during solidification of %2- and 2-in. thick Al-7Mg alloy plates. 


out most of these two castings. Large thermal gradi- 
ents existed near the farthest edge of the two plates 
because of the chill effect that the mold always 
creates on the edge of a casting. Farther from the edge 
of the plate, heat was lost uniformly, and low thermal 
gradients occurred across most of the plate. There- 
fore, directional solidification was not achieved, and 
shrinkage occurred. 

Controlled directional solidification was barely suf- 
ficient to achieve soundness in the shortest plate (6 
in.). These data establish that the limit of the 
feeding range of the riser for a 2-in. thick plate is 6 in., 
or 3T. 

Thermal Gradients Effect 

The correlation of the normal gradients at the 
center line with the presence of shrinkage in the nine 
plates shows that shrinkage voids will be present in 
plates of Al-7Mg when the thermal gradients fall 
below 5 to 8 F/in. In addition, it was concluded 
that the feeding range of a riser decreases as the sec- 
tion thickness of a plate increases. It is apparent that 
feeding of the aluminum-alloy plate castings as a 
function of thickness does not follow the general 
rule for steel castings of the same shape and having 
the same design of gates and risers. 

The thermal gradients in the 2-in. thick plates 
were small. Furthermore, it was shown that the feed- 
ing range of a riser, in terms of 7, was greater in 
thinner plates. Therefore, experiments were con- 
ducted to determine whether directional solidification 
could be increased in plates of the same dimensions 
as the two longer 2-in. thick plates, but with a reduc- 


tion in thickness to | in. This change in thickness 
doubled the ratio of riser volume to casting volume. 


Thermal Gradients vs. Shrinkage 

The relationship between the thermal gradients 
and the presence of shrinkage in these particular 1-in. 
thick plates is shown in the lower row of Fig. 4. Al 
though the thermal gradients in the center of these 
l-in. plates were larger than in the companion 2-in. 
plates, the thermal gradients fell to zero in front of 
the riser, which was the portion of the plate that 
solidified last. A region in which no thermal gradients 
exist extended over a relatively small area in the 
center of the 10-in. long plate, and extended for a con 
siderably greater distance in the 16-in. long plate. Ra 
diographs revealed that shrinkage voids were present 
along the center line of both l-in. plates. However, 
only a small amount of shrinkage was present in the 
l-in. plate that was 10 in. long. 

The presence of shrinkage at the center line shows 
the importance of the magnitude as well as the direc 
tion of the thermal gradients during solidification. 
When the thermal gradients are large, the beginning 
and end-of-freeze waves are close together, interden 
dritic channels are short and open and the flow of 
feed metal can take place without difficulty. When 
the thermal gradients are nonexistent or small, as in 
the 2-in. thick plates, the interdendritic channels 
may extend the length and width of the plate. Feed- 
ing under these conditions is difficult. Furthermore, 
the data show that controlled directional solidifica 
tion cannot be achieved in the Al-7Mg alloy by the 
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simple expedient of increasing the ratio of riser 
volume to casting volume. 


Plates With Top Riser and One Gate 

The location of the riser is of considerable im- 
portance because it influences the ultimate position 
of the gate which, in turn, also influences the thermal 
gradients within the casting. The effect of changing 
the location of the riser was investigated only for the 
l- and 2-in. thick plates having the same width and 
length as those used previously. The investigations 
were confined to plates | and 2 in. in thickness, be- 
cause the work described in the previous section 
showed the 14-in. plate was sound when fed by an end 
riser. 

As illustrated in Fig. 5, the riser was located at 
the geometric center of the plates, and the gate was 
placed at the edge of the plate which was the closest 
to the risex. The locations of the risers and gates are 
also indicated in Figs. 6 and 7, in which the thermal 
histories of the l-in. and 2-in. thick plates are shown 
in a series of diagrams. 

Graphs in Fig. 6 present the thermal history that 
was obtained with the I-in. thick plate. The data from 
the three plates showed: 


1) No shrinkage was observed in the two shortest 
plates (3 in. and 5 in.). 

2) The 8-in. long plate was not sound. 

3) Thermal gradients at the extremities of the plates 
were high because of edge effects, but decreased 
beneath the riser. 


}*—————THERMAL GRADIENTS NORMAL TO GATE —+ 


2 /\ be—RISER —o} 








Fig. 5 — Location of gate and top riser for cast plates. 


4) In the plate 5 in. long, the thermal gradients ap- 
proached 5 F/in., which is the minimum value that 
would result in a sound casting. 

5) The thermal gradients under the riser of the 


plate 8 in. long dropped below 5 F/in. 


Top Riser Thermal Gradients 

A comparison of Figs. 2 and 6 shows that, when 
the riser was moved from the end to the center of 
the l-in. thick plate, a different pattern of thermal 
gradients was produced. When a top riser was used, 
the last portion of the plate to solidify was directly 
beneath the riser. The thermal gradients in this region 
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Fig. 6 — Longitudinal and lateral thermal gradients present at solidus temperature 
(1030 F) during solidification of 1 in. thick Al-7Mg plates fed by a center riser. 
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Fig. 7 — Longitudinal and lateral thermal gradients present at solidus temperature 
(1030 F) during solidification of 2 in. thick Al-7Mg plates fed by a center riser. 


were at a minimum. Large thermal gradients, how- 
ever, existed at the edges of the plate. 

In the plate gated and fed at one edge, the thermal 
gradients were high at the edge opposite the riser, 
but were at a minimum immediately in front of the 
riser. With either the side riser or the center riser, the 
3-in. long and 5-in. long plates were radiographically 
sound, and the 8-in. plates were not sound. Regard- 
less of riser position, the thermal gradients in the 
8-in. plates fell below the 5 F/in. required for sound- 
ness. 

The thermal history of the 2-in. thick plates is 
given in Fig. 7. The date obtained from the three 
plates show the following: 


1) Small thermal gradients exist in the center line of 
the plates directly beneath the riser and at the ex- 
tremities at either side of the gate. 

2) The largest thermal gradients occur in the region 
immediately adjacent to the riser. 

3) Shrinkage voids are present throughout the plate, 
but are particularly severe under the riser. 


In the absence of both large thermal gradients 
and controlled directional solidification, shrinkage 
voids developed throughout the plates. Thermal gra- 
dients were not so large during the late stages of solidi- 
fication as during the earlier stages. If castings are to 
be sound, molten metal must be supplied by the riser 
to feed the solidification shrinkage of the last as well 
as the first portion to solidify. The end-of-freeze iso- 
therms in Fig. 7 show that this was not attained with 
the 2-in. plates. In the longest 2-in. thick plate (16 


in.) , for example, the region immediately adjacent to 
the riser solidified before solidification was completed 
in all regions farther from the riser. 

A comparison of Figs. 4 and 7 shows that, for the 
2-in. thick plates, more favorable gradients were ob 
tained with an end riser than with a center riser. The 
shortest 2-in. thick plate (6 in.) cast with a center 
riser was not sound, The same plate cast with an end 
riser, however, was sound. It is apparent that unless 
large thermal gradients can be produced and ex 
tended toward the riser, the riser actually may make 
the feeding of solidification shrinkage more difficult. 

Jackson"® found in a leaded gun-metal block cast- 
ing that, as the top riser was increased from a size too 
small to yield directional solidification to a size larger 
than necessary for this purpose, porosity first de 
creased to a minimum and then increased. This in 
crease in porosity with the larger top riser was at 
tributed to thermal gradients that were reduced to 
values below those required to obtain maximum 
soundness. 

The experiments with the |- and 2-in. thick plates 
show that the effectiveness of a top riser decreases as 
the section thickness increases. Also, in 2-in. thick 
plates, a top riser has a shorter feeding range than a 
side riser. 

Plates With a Top Riser and Multiple Gates 

A single gate attached to the edge of a plate having 
a top riser creates a localized hot spot by prolonged 
heating of the sand in the immediate vicinity of the 
gate. Directional solidification is decreased and shrink 
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Fig. 8 — Location of single and 
multiple gates for cast plates fed 
by a top riser. 


age occurs in the casting. Multiple gates would be ex- 
pected to produce a more uniform distribution of 
the metal within the mold cavity and thus he!p to 
bring about uniform feeding.! Such gating systems 
are directly opposed to those employed to obtain di- 
rectional solidification. However, if the foundryman 
must use a top riser and must avoid severe shrinkage 
voids, multiple gating may achieve this objective 
provided a certain amount of microporosity can be 
tolerated. 

The effect of increasing the number of gates to 
2 or 4 per plate was investigated for plates measuring 
1 x 5 x 8 in. and 2 x 6 x 10 in. These sizes were 
chosen because with a top riser they were not radio- 
graphically sound when a single gate was attached 
to one edge. The multigating systems are illustrated 
in Fig. 8. 

No thermal history of the plates was obtained, but 
the soundness of the plates as revealed by radiographs 
is depicted in Fig. 9. For comparison, the data for 
similar plates fed by a top riser and a single gate 
are included in the figure. 

The soundness of the |-in. thick plates was im- 
proved markedly by using either 2 or 4 gates per 
plate. Only fine microporosity could be detected di- 


| GATE 





rectly beneath the riser. Soundness in the 2-in. thick 
plates was also improved, but coarse microporosity oc- 
curred beneath the riser. In both the 1- and 2-in. thick 
plates, the microporosity was less noticeable when 4 
gates were used. It was concluded that multiple gates 
increase the soundness because the metal is distri- 
buted more uniformly throughout the mold cavity 
and localized hot spots are avoided. As a result, micro- 
porosity is more uniformly dispersed throughout the 
casting. 


Two-in. Thick Plate With an Insulated Top Riser 
The earlier experiments with single-gated, 2-in. 
thick plates showed that the shortest plate, which 
measured 6 in. long by 10 in. wide, was free of 
shrinkage when it was cast with a side riser, but 
shrinkage voids were present throughout the plate 
when a top riser was used. A similar plate was 
cast to determine whether an insulated top riser 
would develop sufficiently high thermal gradients in 
its immediate vicinity to overcome the high thermal 
gradient that exists in the vicinity of the gate. In the 
experiment, the riser insulation consisted of a thor- 
oughly dried dental plaster cylinder that was 5 in. 
high, 5 in. inside diameter, with a l-in. thick wall. 
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POSITION OF THERMOCOUPLES 
Fig. 10 — Longitudinal and lateral thermal gradients 
present at solidus temperature (1030 F) during solidi- 
fication of a 2-in. thick plate measuring 6 x 10 in. fed 
by an insulated center riser. 





Figure 10 shows that, on the average, larger therm 


al gradients were present in the center line of the 


plate cast with the insulated riser than with an unin 
sulated riser (Fig. 7). However, most of the thermal 
gradients were less than 5F/in. As a result, small 


shrinkage voids were again present throughout the 


plate. No increase in feeding range was detected. 

The feeding range of the riser could be increased 
only if the temperature of the metal in the riser 
could be raised appreciably to increase the thermal 
gradients between the riser and the plate. However, 
the insulating sleeve merely increased the time of 
solidification of the metal in the riser. As a result, the 
thermal gradients in the vicinity of the riser remained 
below the minimum required to obtain maximum 
soundness. 


Riser Diameter Reduction 

Decreasing the diameter of the insulated riser will 
reduce the time for solidification of the metal in the 
riser but, because of the short feeding range in the 2-in. 
thick plates, shrinkage will still occur under the riser. 
To demonstrate this in principle, the insulated 5-in. 
diar eter riser 5 in. high was replaced by an insulated 
214-in. diameter riser also 5 in. high. Soundness was 
improved near theextremities of the plate, but shrink- 
age voids were again present directly beneath the 
riser. The smaller insulated riser was beneficial be 
cause more of the cope surface of the plate was 
chilled by the mold wall. Consequently, the high 
thermal gradients at the edge of the plate were ex 
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tended toward the top riser. However, the thermal 
gradients beneath the riser were below those _re- 
quired for soundness. 

It must be concluded, therefore, that the insulating 
sleeve by itself does not increase the feeding range 
of the riser. The feeding range of the riser can be 
said to be increased only when shrinkage under the 
riser is completely eliminated. When the plate is with 
in the feeding range of the riser, an insulating 
sleeve can be used to increase the casting yield by 
decreasing the size of riser that is needed. It should 
be kept in mind that insulating sleeves must be 
dry at the time that the mold is poured. If the sleeve 
contains moisture, this will result in somewhat earlie1 
freezing of the riser. 


EFFECT OF CHILL LOCATION 
Chilled Plates With Side Risers 


The effect of chills on the soundness of steel cast 
ings has been studied to a great extent.11-13 The in 
vestigations showed that a chill of T thickness placed 
at the end of a steel plate or bar opposite the riser, 
increases the feeding range by 2 in. for plates and by 
T in. for bars.1! Tapered chills made gun-metal 
castings pressure tight even when the melt from 
which the castings were produced had a high gas 
content.!2 Information on the effect of conventional 
chills on the thermal gradients in nonferrous cast 
ings is, however, scarce. Such data are necessary if im 
proved techniques for production of sound, light met 
al castings are to be established. 


Phe effect of steel chills placed along the edge of the 
Al-7Mg alloy plate opposite the riser was selected 
for the initial investigations. Chills in this location 
could be used advantageously in commercial found 
ries to produce sound castings. The investigations 
were confined to plates | and 2 in. in thickness 
because the work described in an earlier section of this 
paper showed the ly in. thick plate was sound without 
chills. The dimensions of the chills were as follows 


Plate Dimensions, in 


Chill Dimension, in. Thickness W idth Length 


Ix Ix5 


) 


2x2x 10 


Ihe thermal gradients established in the plate by 
using end chills are shown in the two upper rows 
in Fig. 11. The minimum longitudinal thermal gradi 
ent in the two shortest |-in. thick plates (3 and 5 in.) 
and in the shortest 2-in. thick plate (6 in.) was about 
15 F/in. No shrinkage voids were detected in the 
radiographs of these plates even though the lateral 
thermal gradient in the center of the 2-in. thick plate 
was down to about 5 F/in. 

Shrinkage voids were still present in the l-in. thick 
plate 8 in. in length, and in the two 2-in. thick plates 
10 in. and 16 in. in length. Although the thermal 
gradients near the chilled end of these plates wer 
as large as 100 F/in., the gradients decreased either 
to less than 5 F/in. or they no longer existed at the 
location where shrinkage voids developed. Compari 
son of the unchilled and chilled plat s (Figs. 4 and 11, 


respectively) shows that, in the vicinity of — the 
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chills, higher thermal gradients were present in the 
l-in. thick plate than in the 2-in. thick plate. 

Nevertheless, the rate of cooling near the riser 
was similar in both thicknesses of plates. As a result, 
feeding from the riser in the last stage of solidification 
was difficult and shrinkage voids developed. 


End Chill Influence 

These studies show that end chills exert a potent 
but short-range influence on the rate of solidification. 
After a solid skin forms next to the chill, heat 
must be extracted through the solidified metal. Thus, 
the thermal conductivity of the solidified metal be- 
comes the controlling factor for dissipation of heat 
into the chill. As a result, the effect of the chill on 
controlling directional solidification does not extend 
to a great depth into the casting. 

Two additional 2-in. thick plates were cast to deter- 
mine whether directional solidification of the de- 
sired degree could be obtained readily with steel chills 
in locations other than at the far edge of the plate. 
Because the shortest 2-in. thick plate (6 in.) was 
sound radiographically, only the two longest plates 
(10 and 16 in.) were cast. Two 2x2x10-in. steel chills 
were used with each plate. One chill was again 
placed along the edge opposite the riser, and the other 
chill was in contact with the drag surface across 
the width of the plate at the center. 

The chills were placed at the center because the 
thermal gradients at this location in the two long- 
est plates with an end chill equaled the minimum 
thermal gradient (15 F/in.) present in the shortest 
2-in. thick plate. 


— 


|+—— LONGITUDINAL THERMAL GRADIENTS : 


The magnitude of the thermal gradients present in 
the two plates is shown in the bottom row of Fig. 11. 
Although thermal gradients increased in the immedi- 
ate vicinity of the chill located in the center of the 
plates, sections of the plate at a distance of about T 
from the chill were relatively unaffected. The imme- 
diate demand for feed metal by both the end and bot- 
tom chills caused gross shrinkage voids to form in the 
top half of the castings almost directly above the 
center chill. 

The reduction in thermal gradients to 
approaching zero near the risers showed that solidifica- 
tion was completed about 2 in. from the riser in both 
of the plates before sections of the plate farther 
from the riser were completely solidified. It must be 
concluded, therefore, that center chills of the type des- 
cribed here are ineffective in promoting soundness. 


values 


Air Gap Formation Between Plate and End 
Chill Effect on Thermal Gradients 

The inability of the end chill to maintain a continu- 
ous high rate of heat removal has been attributed to 
the formation of an air gap between it and the 
casting. To observe the effect that the formation of an 
air gap may have upon the establishment of the 
thermal gradients, 2-in. thick plates measuring 6 by 10 
in.* were cast with an end chill placed along the 10- 
in. edge. The opposite edge had a side riser to which 
the gate was attached. With the first plate, plate A 
of Fig. 12, the chill was used in the conventional 


*A plate of this size was radiographically sound when fed by 
an end riser and not chilled 
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Fig. 11— Longitudinal and lateral thermal gradients present at solidus temper- 
ature (1030 F) during the solidification of Al-7Mg alloy chilled plate castings. 
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manner and, therefore, the plate was free to con- 
tract away from the chill as solidification progressed. 

The chill used with the second plate, plate B, 
contained two bolts which projected from the chill 
face into the mold cavity. Thus, the chill was, in ef- 
fect, bolted into permanent contact with the cast plate 
during solidification of the casting. 

The thermal history in Fig. 12, obtained from 
thermocouples embedded in the chill and the casting, 
showed that an air gap did develop when the chill 
was not deliberately secured to the casting. The air 
gap developed approximately 8 min after the pouring 
of the plate was started. During this period, the 
thermal gradients present at the solidus temperature 
in plate A were essentially the same as those in plate 
B, which had no gap between the casting and the 
chill. However, a greater rate of cooling below the 
solidus temperature was obtained in plate B than in 
plate A. 

Although the increase in the rate of cooling was at- 
tributed to the continued contact between the plate 
and the chill, the increased rate occurred after solid- 
ification was completed. Thus, these experiments 
demonstrated that more continuous extensive direc- 
tional solidification cannot be expected from end 
chills that are made to retain contact with the casting 
throughout the solidification period of the casting. 

The maximum temperature of the chill was higher 
when a gap was present between the plate and the 
chill. Its higher maximum temperature was attri- 
buted to the fact that the melt for casting plate A was 
about 25 F hotter. The probability also existed that 


the thermocouple in the chill was located slightly 
closer toward the casting that had the loose chill than 


PLATE A 


-——- STEEL CHILL FREE TO MOVE + 
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was the case for the casting that had the fixed chill. 
Under more precise experimental conditions, it is be- 
lieved that both types of chills would reach essentially 
the same maximum temperature. In any event, the 
apparent difference in maximum temperature of the 
chills had no effect on the extension of directional 
solidification in the casting. 


Wedge-Shaped Chills and Their Effect on the 
Thermal Gradients and Soundness of 
1- and 2-In. Thick Plates 

Work by Johnson, et al.,1° had shown that the 
proper combination of thermal gradients and direc- 
tional solidification necessary for soundness can be 
obtained more readily by using wedge-shaped chills. 
To demonstrate this, several 1- and 2-in. thick plates 
were made with wedge-shaped chills. 

The 1-in. thick plates were cast with two chills, and 
the 2-in. thick plates were cast with four chills. Both 
thicknesses of plate were fed by an end riser to which 
the gate was attached. The two chills used with the 
first l-in. thick plate measuring 5 by 8 in., plate C 
of Fig. 13, were 714-in. long and 114-in. thick, and 
tapered in width from 214-in. to l4-in. These chills 
were located in the drag and were positioned parallel 
with each other. Their wide end was set at the edge of 
the plate opposite the end riser. Thus, the chills ex- 
tended the length of the plate to within 14-in. of the 
risered edge. 

Radiographs of the plate with tapered chills (plate 
C, Fig. 13) showed that shrinkage was present for a 
distance of only about | in. from the risered edge, as 
compared with a distance of 214-in. in either an 
unchilled plate (plate A) or in a plate with an end 
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Fig. 13 —Comparison of the thermal gradients and soundness obtained in 1-in. 
thick plates measuring 5 x 8 in. when chills are plated at the end opposite 
the riser and when wedge chills are placed along the length of the plate. 


chill (plate B). The thermal history in Fig. 13 shows 
that the thermal gradients in all three of the plates 
dropped to zero at the location where shrinkage voids 
developed. However, in plate C the wedge-shaped 
chills had produced large thermal gradienis which 
extended close to the riser and markedly extended 
the soundness in the plate. 

The tapered chills used with the second plate, 
plate D, were similar to those used with plate C. 
However, the thickness of the chills tapered from 
Y4-in. at the narrow end to | in. at the wide end. 
Thus, the chills had a taper both in width and in 
thickness. Radiographs showed that plate D_ was 
sound. Longitudinal thermal gradients throughout 
the plate were in excess of 35 F/in. Lateral thermal 
gradients were large enough to assure soundness. 


Wedge-Shaped Chill Effectiveness 

The effectiveness of the correctly designed wedge- 
shaped chill to produce soundness is demonstrated 
by the progression of the end-of-freeze isotherms at the 
bottom of Fig. 13. In the unchilled plate A, solidifica- 
tion started to develop near the riser while unsolidi- 
fied metal still existed at a point further distant 
from the riser 614 min after pouring started. The 
rate of solidification increased for a short distance in 
the longitudinal direction away from the end chill of 
plate B, but the chill did not promote lateral solidi- 
fication. 

Solidification was completed about 4 min after 
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pouring started in plate C, but the longitudinal 
thermal gradients were nonexistent for a distance of 
about | in. immediately in front of the riser. In 
plate D, solidification at the riser-casting interface 
was completed 4 min after pouring started. The 
longitudinal thermal gradients at the end opposite 
the riser were high and carried through to the riser 
to produce a sound plate. 

The results of these experiments showed that 
plates measuring | x 5 x 8 in. can be cast sound by 
using wedge chills of the correct design. Wedge-shaped 
chills must be designed to provide an impetus to 
the thermal gradients. This is achieved by using a 
taper in both the thickness and width of the chill. 

Previous experiments with 2-in. thick plates showed 
that only a 6 x 10-in. plate of Al-7Mg alloy cast hor- 
izontally was radiographically sound when fed by an 
end riser located on the 10-in edge. For this reason, 
experiments were conducted with a 2 x 10 x 10-in. 
plate to demonstrate how its soundness is affected 
by wedge-shaped chills. 

Plate B of Fig. 14 shows the arrangement of the 
four chills. The chills were 10 in. long, and tapered 
in width from 214 in. to 4 in. They tapered in 
thickness from 2 in. at the wide end to | in. at the 
narrow end, positioned parallel in the drag. 


Center Line Shrinkage 
Radiographs of the plate showed that only a fine 
intermittent line of shrinkage existed in the casting. 
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Fig. 14— Comparison of thermal gradients and sound- 
ness obtained in 2-in. thick plates measuring 10 x 10 in. 
when wedge chills are placed along the length of the 
plate. 


This center-line type of shrinkage extended from im- 
mediately in front of the riser to the opposite edge of 
the plate. The shrinkage occurred primarily between 
and above the two center chills and at a distance 
of about 14-in. from the cope surface. 

The thermal history of the plate was obtained 
from thermocouples embedded at the geometric center 
line of the plate. As shown in Fig. 14, large thermal 
gradients were present at the end of the plate opposite 
the riser. In front of the riser, however, the thermal 
gradients were from 5 to 8 F/in., close to the mini- 
mum required for soundness. Apparently the ther- 
mal gradients were below the minimum required for 
soundness in the vicinity where center-line shrinkage 
actually occurred which was 34-in. above the geomet- 
ric center line of the plate. Thermal gradients in 
this region could be increased, however, by chills 
vith a still greater taper. 

Again the effectiveness of the wedge-shaped chill 
in producing soundness is shown by a comparison 
of the thermal gradients present in an unchilled and 
chilled plate, plates A and B, respectively, Fig. 14. In 
the unchilled plate A, solidification started to develop 
near the riser while unsolidified metal still existed at 
a point farther distant from the riser. Solidification 
in this plate was not completed until about 20 min 
after pouring started. Solidification at the geometric 
center line in the chilled plate B was completed in 
about 614 min after pouring started. 

The results of these experiments show that the 
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large thermal gradients and progressive directional 
solidification required to produce sound castings up 
to 2 in. thick can be obtained by wedge-shaped chills 
with a double taper. In everyday foundry practice, 
the general shape of the tapered chill can be ap- 
proximated by using a series of button or spot chills 
which decrease in size as they approach the riser. 


Comparison of Room Temperature Tensile 
Properties Obtained in Sound and Unsound 
1- and 2-In. Thick Plates 

When casting the Al-7Mg alloy, the feeding range 
of the riser decreases as the section thickness in- 
creases, which is contrary to what happens in casting 
steel. For example, a l-in. thick plate of the alum- 
inum alloy cast horizontally can be fed by an end 
riser for a distance of 5T, while a 2-in. thick plate can 
be fed for a distance of only 3T. Nevertheless, the 
experiments in the preceding sections of this paper 
show that the feeding distance in 1-in. thick plates 
can be extended from 5T to at least 8T by the use of 
wedge-shaped chills. Similarly, the feeding distance 
can be extended from 3T to 5T in 2-in. thick plates. 
The increase in feeding distance is the result of the 
large thermal gradients produced by the wedge chills. 

The soundness of the plates cast from the Al-7Mg 
alloy has been based on radiographic examination. 
The acceptability of the plates and the methods 
used to achieve soundness should be reflected by the 
tensile properties of the plates. Therefore, plates were 
cast to determine whether an improvement in tensile 
properties does occur when wedge chills are used 
to extend the feeding range of a riser. 

One- and 2-in. thick plates were cast with an end 
riser. The dimensions of the plates are listed in Ta- 
ble 2. Standard tensile specimens with a 0.505-in. re- 
duced section were machined from coupons cut from 
the center line of the individual plates. The tensile 
properties obtained from these specimens are pre- 
sented in Table 2 and Fig. 15. For purposes of com- 
parison, the minimum and typical tensile properties 
obtained on separately cast test bars by one of the 
producers of commercial aluminum ingot are also 
given. 

The average tensile strength and elongation ob- 
tained in the plates cast with wedge chills equaled or 
exceeded the minimum tensile properties obtained in 
separately cast test bars. The high properties of the 
chilled castings were attributed to the fine grain struc- 
ture produced by the chills as well as to the high 
degree of soundness of the plates. It should be noted 
that neither manganese nor a grain refiner was added 
to the melts. 

The data also show that the tensile properties for 
the unchilled plates decreased 1) as the section 
thickness increased (plates 1 and 4), and 2) as the 
feeding range of the riser was exceeded (plates 2 and 
5). Thus, it is shown that tensile properties do re. 
flect the soundness of the castings. 


GATE LOCATION EFFECT 

Experiments were conducted with |- and 2-in. thick 
plates to determine whether the gate location has an 
effect on the thermal gradients and soundness of 
side-risered plates cast horizontally. Previously, the 
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TABLE 2— ROOM-TEMPERATURE TENSILE PROPERTIES OBTAINED IN SOUND AND UNSOUND 
1- AND 2-IN. THICK PLATES CAST OF THE Al-7Mg ALLOY 





Plate Dimensions, in. 
Thickness Length Width Sound 





0.2 Per Cent 
Offset Tensile 
Yield Strength, Strength, 


Reduction 
in Area, 


Elongation 
in 2 in., 
or 


Specimen* psi psi / 





] 5 5 Yes 


Minimum’ 
Typical* 


15,400 32,200 12.3 
14,200 27,400 11.6 
13,500 28,700 14.3 
14,400 29,400 13 


13,100 24,000 9.7 
13,300 21,400 7.7 
14,200 24,100 8.5 
14,100 25,100 9.0 
15,000 25,500 9.5 
13,900 24,000 9 


13,700 33,200 16.9° 
14,700 36,400 25.0 
14,400 35,800 22.0 
14,800 36,200 23.7 
15,900 $7,800 19.1 
14,700 35,900 21 


14,200 24,500 8.3 
14,000 23,100 8.0 
15,800 27,300 

14,700 25,000 9 


13,400 23,600 9.0 

12,400 17,600 

12,500 18,500 6.3 

13,400 20,900 
- 24,900 

12,900 21,100 


15,600 35,400 
14,700 33,200 
14,600 34,200 
14,400 35,400 
13,900 34,400 
14,600 34,500 


35,000 
40,000 


oS 
vo 


15.3 
18.8 
22.5 
2 
7 


,h hyn 
Near 
nN: 


wo 


a) Specimen | is in front of riser; Specimens 3 and 5 are at end opposite riser (Fig. 15). 


b) Plates cast with wedge chills. 
c) Broke outside gage marks. 


d) Data obtained from “ALMAG 35” published by William F. Jobbins, Inc., Aurora, III. 





gate had been connected directly to the side riser. In 
the present experiments the gate was attached to 
the edge of the plate opposite the side riser. The 
thermal history of the 1- and 2-in. thick plates (plates 
B and C, respectively) is presented in Fig. 16. Simi- 
lar data obtained previously for a l-in. plate gated 
directly into the side riser are included as plate A, 
Fig. 16, for comparison purposes. 

Plates A and B measured 1x5x5 in.* From the 
thermal history of plate B, it was apparent that gat- 
ing opposite the side riser increased the time of 
solidification to 1014 min as compared with about 
6 min for plate A which was gated directly into the 
side riser. Although longitudinal thermal gradients 
were large in front of the riser of plate B, the lateral 
thermal gradients in front of the gate dropped below 
the 5 F/in. required for soundness. A small amount 
of center-line shrinkage along the length of the plate 
was revealed by radiography. 

The second experimental casting (plate C) meas- 
ured 2x6x10 in. Therma] gradients in this plate 


*A plate of this size was radiographically sound when fed by 
a side riser to which the gate was attached. 
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fell below 5F/in. in front of the gate. Shrinkage 
was present throughout the plate as compared with 
only a small amount of center-line shrinkage in a 
similarly gated 1-in.-thick casting (plate B). 

It was apparent that gating at the edge of a plate 
opposite the risered edge decreases the soundness of 
the plate. The decrease in soundness results from the 
localized heating of the sand in the vicinity of the 
gate. The heating of the sand, in turn, causes the 
thermal gradients in the plate to drop below the 
5 F/in. required for soundness. 


CUBES AND BARS OF AlI-7Mg 
ALLOY CAST HORIZONTALLY 


Investigations were conducted on cube and bar cast- 
ings to 1) determine the feeding range of the riser, 
and 2) observe the effect that chills have on the 
thermal gradients and soundness of the castings. 

The bars were cast horizontally. For all castings, the 
riser was located at one end, and the gate entered this 
side riser. The dimensions of the cube and bar castings 
and the riser that was used with each casting (giving 
length of cube and bar castings, and diameter and 
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Fig. 16 — Effect on thermal gradi- 
ents and soundness of changes in 
gate location in 1- and 2-in. thick 
plates fed by an end riser. 
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Fig. 15 — Comparison of 
tensile properties obtained in sound and un- 
sound 1- and 2-in. thick Al-7Mg plates. 


LONGITUDINAL AND “4 
LATERAL THERMAL 
GRADIENTS IN: 2- 
INCH-THICK PLATE 


PLATE Cc 


| SHRINRAGE: ' 
aamee) 





ess THAN 
SF/iN 


room-temperature 











1 





po (0 


“— 15 


Wrap 
= 25--- 
——. 30 
i 











“ 


RISER | 2 3 4 5 


+ € 2 
-—DISTANCE ACROSS THE LENGTH OF PLATE, INCHES "1 DISTANCE ACROSS 
WIDTH OF PLATE, 


END-OF-FREEZE ISOTHERMS 


T Gare 





INCHES 























September 1959 * 87 





550 


height of riser) are listed in the tabulation given 


below. 





Dimensions for Cube or Bar of 
Indicated Section Size, in. 
2 3 
Length of cube, in. ........... 8 
Length of bar, in. ......... é 12 
Diameter of riser, in. ......... 414 
Height of riser, in. 5 








a 





The thermal history of the unchilled cubes is 
shown in Fig. 17. In the 2-in. cubes, the thermal gradi- 
ents were never less than 5 F/in. The cube was radio- 
graphically sound. In the 3- and 5-in. cubes, 
thermal gradients were less than 5 F/in. and, as a re- 
sult, they were unsound. These experiments showed 
that the feeding range of the riser is less than T 
for cubes with a cross-section greater than 2x2 in. 


Cubes Tested 

In previous experiments with plate castings, a chill 
placed at the end opposite the side riser increased the 
thermal gradients. The beneficial effect was restricted 
to a distance of about 1T to 2T away from the 
chill. To determine if a similar relationship exists for 
cubes, only the 2- and 3-in. cubes were cast with 
cube-shaped steel chills whose dimensions were equal 
to T. The chills were placed at the end of the cubes 
opposite the risers, as illustrated by the isotherm plots 
in Fig. 18. 

The 2-in. cube was again sound, but small shrink- 
age voids occurred at the risered end of the 3-in. 
cube. The thermal gradients in both cubes were in- 
creased by the steel chill, and solidification was pro- 


--——3-INCH_ CuBE——>-| 


}=-2-wcn cuse——| 





gressive from the chilled to the risered end of the 
cube. Nevertheless, lateral thermal gradients in the 
3-in. cube were below the minimum required for 
producing soundness; hence, this cube was somewhat 
unsound. 


Wedge-Shaped Chills Experiments 

Experiments with wedge-shaped chills on plates 
showed that such chills produced the large thermal 
gradients, and provided the directional solidification 
necessary to achieve soundness. Therefore, wedge- 
shaped chills were studied with 2- and 3-in. thick 
bars that had a length of 4T. Bars were cast hori- 
zontally, as shown in Fig. 19, with the riser and gate 
located at one end. 

In the first experiment, wedge-shaped chills were 
placed along the length at each side of a 2-in. square 
by 8-in. long bar (4T). The chills were 714 in. long, 
tapering in width from 2 in. to 1g-in. Their thick- 
ness tapered from 14-in. at the narrow end to | in. at 
the wide end. The thermal history (Fig. 19) shows 
that the longitudinal thermal gradients were in excess 
of 40 F/in. Radiographs showed that the bar was 
sound. 


Wedge-shaped chills were used in a similar man- 
ner with a 3-in. square bar having a length of 12 in. 
(4T). The chills were 12 in. long, tapering in width 
from 3 in. to l4-in. In thickness they tapered from 
34-in. at the narrow end to 114-in. at the wide end. 
The thermal history is also presented in Fig. 19, and 
shows that the longitudinal thermal gradients were 
lower than those in the 2-in. square bar. Large thermal 
gradients were present at the end opposite the riser, 
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Fig. 17 — Longitudinal and lateral thermal gradients present at solidus temperature 
(1030 F) during the solidification of 2-, 3- and 5-in. Al-7Mg cubes fed by an end riser. 
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Fig. 18 — Longitudinal and lateral thermal 
gradients at solidus temperature (1030 F) 
during the solidification of 2- and 3-in. square 
chilled cubes of Al-7Mg alloy fed by an end 
riser. 
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but they decreased to about 30 F/in. in the middle of 
the bar. The thermal gradient immediately in front 
of the riser was only 15 F/in. Radiographs showed that 
this bar was sound. 


These experiments reveal that 2- and 3-in, square 
bars with a length of 4T can be made radiographic- 
ally sound with wedge-shaped chills. Thus, a method 
is available for producing soundness in 2- and 3-in. 
square bars beyond the normal feeding range of the 
riser. 


CONCLUSIONS 

The experimental work performed on plates and 
bars cast from the Al-7Mg alloy emphasizes that the 
maintenance large thermal 
gradients throughout the plates and bars are ex- 
tremely difficult. The gate as well as the riser and 
chills must the large 
thermal gradients, and coordinated rate of directional 


development and of 


be located correctly to create 


solidification required for producing sound castings. 


Horizontal Castings 
The following observations were made from the 
experiments conducted with horizontal castings: 


1) The feeding range of the riser in terms of T (the 
thick- 


section thickness) decreases as the section 


ness is decreased. 
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2) With a side riser, the length of plate found to be 
radiographically sound when expressed as a func 
tion of the plate thickness is as follows: 
Thickness, in Length, in 
81 
5T 
31 


Because the feeding range of the riser in terms of 
section thickness increases, ad 
ditional risers rather than an increase in the size 
of the riser are required to produce sound 
ings. 

When a top riser must be used on plates, increased 


T decreases as the 


cast 


soundness can be obtained by using multiple gates. 
The feeding range in a square bar with a cross 
section greater than 2 by 2 in. is less than | T. 

A conventional steel chill placed at the end op- 
the riser of cast plates or increases 
the thermal gradients, the beneficial effect is 
restricted the immediate vicinity the chill 
The end chill does not increase the feeding range of 
the riser. 

Wedge-shaped chills with a double taper on the 
drag surface extend the feeding range in 1-in. thick 
plates from 5T to 8T. In plates 2 in. thick, the 
feeding range is extended from 3T to 5T. 
Wedge-shaped chills with a double 


posite bars 
but 


to of 


taper on op- 


September 1959 * 89 








2-INCH BAR -——————— 5- INC BAR 











THERMAL GRADIENT, f/m. 

















Fig. 19 — Longitudinal thermal gradients 
in 2- and 3-in. thick bars with a length of 
4T, where T is the thickness of the bar. 
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posite sides of square bars increase the feeding 
range from 1T to 4T. 

9) An insulated riser does not have a greater feed- 
ing range than an uninsulated riser. 


The following principles of thermal dynamics were 
developed for locating risers, gates, and chills on 
castings of the Al-7Mg alloy to achieve soundness: 


1) Thermal gradients in excess of 5 F/in. must be 
present to achieve soundness. 

2) When the design of the casting permits, attach 
the riser to the side instead of the top of the cast- 
ing. 

When a side riser is used, attach the gate to it. 
When a top riser must be used, employ multiple 
gates to obtain more uniform feeding. 

To extend the feeding range of a riser, use wedge- 
shaped chills having a double taper. Place the chills 
so that directional solidification occirs toward the 
riser. 

For a plate casting, the minimum thickness of the 
wedge chills at the wide end should be at least 
equal to the section thickness of the casting. 

When the design of the casting permits wedge- 
shaped chills to be placed on both sides of a sec- 
tion, such as a bar, the thick end of the chill 
should equal at least one-half the thickness of that 
section. 
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OPTIMUM C02 MOLDING 


By Roderick J. Cowles 


ABSTRACT 

The difficulty of poor collapsibility, predominate 
as a limitation in the sodium silicate-CO» method of 
sand bonding, is obviated by establishing simple lab- 
oratory test methods to determine an optimum quantity 
of sodium silicate binder. This is designated as the 
minimum critical percentage for each sand considered. 
Additives such as sugar, coarse grain silica flour and 
iron oxide, properly used, contribute to the flowability, 
ramming qualities and green strength and enhance col- 
lapsibility as well as provide hot strength and cushion- 
ing during thermal changes. 

The binder requirements should be developed on the 
hypothesis of adhesive bonding rather than on the 
basis of a mortar composition, which fills voids between 
the grains. Adhesive binders are most effective in thin 
films and with the greatest number of sand grain to 
grain adhesive contacts uniformly distributed in the 
sand structure. The viscosity and penetrating qualities 
of the binder composition determine the degree of cor- 
relation that binder requirements have to B.E.T. 
specific area measurements. 

The B.E.T. data can be used to designate those sands 
which will need more or less binder than their AFS 
fineness number indicates. A straight line correlation 
between minimum critical percentage and a dimension- 
al parameter calculated from AFS fineness data, shape 
factors, ratio multipliers and specific volume ratios 
raised to the fourth power is given. 

The limitations due to high relative humidity and the 
use of clay additives are discussed. Experimental data, 
as well as numerous references, are used to support 
these findings. 


INTRODUCTION 


The problems of the sodium silicate-carbon dioxide 
method of bonding sand cores and molds have been 
recognized and enumerated in many references. A 
principle difficulty, collapsibility, is obviated in this 
work by establishing simple laboratory test methods 
to determine an optimum quantity of sodium silicate 
binder. This “minimum critical percentage” varies 
according to the foundry sand and the type of sodium 
silicate selected. 


R. J. COWLES is Senior Rsch. Engr., Walworth Co., Rsch. & 
Dev. Div., Braintree, Mass. 


59-37 


critical formulations of 


sodium silicate and sand 


The addition of 1.5 to 2.0 per cent sugar to the 
minimum critical percentage amount of binder es- 
tablishes adequate green strength, and allows collap- 
sibility with the addition of 0.4 up to 0.8 per cent 
sodium silicate beyond the minimum critical per- 
centage amount. The proper choice of sodium silicate 
with enhancing additives such as sugar, silica flour 
and iron oxide can produce a composition of excel- 
lent ramming and flowing qualities. The many ad- 
vantages for a foundry operation using properly for- 
mulated sodium silicate-CO, plus additive composi- 
tions more than offset the particular limitation of 
sensitivity to relative humidities above 76 per cent. 

High ratios of silica to soda tend to retard this deg- 
radation, but for storage purposes the relative humid- 
ity should be controlled below approximately 70 per 
cent. Since the effect of moisture is reversible, any 
molds or cores air-dried before handling will regain 
their strength and surface hardness for normal found- 
ry use. 

Some sacrifice of other properties such as strength 
and surface hardness must be accepted when select- 
ing high ratio silica to soda binders to assist in this 
problem of high humidity where the cores and molds 
can be used within a short time after gassing with 
CO,. The preferred silicates used in relative humidi- 
ties below 70 per cent have a viscosity range between 
300 and 2000 centipoise, a ratio of silica to soda (be- 
tween 2 to 2.4) to 1 and total solids of 43 to 47 
per cent. 


Sand Grain Contacts Adhesive 

The sodium silicate, silica gel, sugar combination 
as the basic bonding material should be considered as 
an adhesive between sand grain contacts rather than a 
mortar composition filling voids between the grains. 
Such an adhesive is effective in thin films with the 
greatest number of small areas uniformly distributed 
as adhesive contact points in the sand structure. This 
accounts for a noticeable increase in gassed strength 
of cores and molds formulated with an addition of ap- 
proximately 4 per cent of a coarse 90 to 140 mesh 
silica flour together with the recommended quanti- 
ties of binder. Improved distribution of the binder 
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with a considerable increase in sand to sand contacts 
provides optimum use of the sodium silicate-sugar 
binder formulation. 

Iron oxide aids collapsibility, provides hot strength 
during metal solidification and, due to a soda-iron 
oxide-silica eutectic composition at high tempera- 
tures, results in a smooth surface at the mold metal 
interface which prevents molten metal penetration. 

This paper presents specific surface area data for 
various foundry sands. The B.E.T.* method used is a 
sensitive indication of differences between round 
smooth grain sands and those of angular rough sur- 
faces. Highly adsorbent impurities will indicate 
greater surface areas than the proportional need for 
binder indicates; but this binder increase depends 
upon the viscosity and penetrating qualities of the 
binder composition. Although the binder require- 
ments are not directly related to B.E.T. area differ- 
ences, the specific area measurements can be used to 
designate those sands which will need more or less 
binder than their AFS number indicates. 

Dimensional parameters of these sands are calcu- 
lated from their AFS fineness data, together with 
their comparative specific volumes raised to the fourth 
power, and correlated in a straight line relationship 
with the minimum critical percentage requirement of 
a preferred sodium silicate binder for each sand. 

Formulations for foundry molding of cores or 
molds by the sodium silicate binder-CO, setting 
method are recommended for the five sands which 
have been studied in this particular development ap- 
proach. The formulations depend considerably upon 
the parameters of the sand which have been deter- 
mined in their relation to the binder requirements. 


THEORETICAL CONCEPTS FOR 
SILICATE BONDING 


Sand size distribution for optimum structural prop- 
erties in foundry molds has progressed measurably in 
the past 40 years.!-11 The mold formation in most 
cases consists of a mortar-like bonding built up be- 
tween the sand grains—a surface coating over the sand 
to retain permeability if possible, but adequate to 
capsulate and establish conforming structural units 
between the sand particles.12 These bonding mate- 
rials consist of inorganic-organic combinations such 
as water-clay-cereal flour and sea coal which con- 
tribute green strength as well as hot strength and 
form a cushioning effect between sand particles. Die- 

*Method of evaluation devised by Brunauer, Emmett and 
Feller referred to later in this report. 
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Fig. 1 — Left — Phenolic or sodium silicate bonding 
for sand molds and cores. Right — Normal clay bond- 
ing for sand molds and cores. 
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tert!! mentions that cushioning additives will elim- 
inate or reduce mold wall fractures in such a bonded 
system. 

Foundry technology depends upon our knowledge 
of properly bonding sands or other similar refractory 
particles for handling prior to casting, and for retain- 
ing the metal as it solidifies without surface cracking 
or reacting with the molten metal. Dimensional sta- 
bility of the mold mass is also important.13 

There is then a difficult transition to accept new 
bonding concepts for foundry molds, and perhaps 
some of the requirements for optimum molding qual- 
ities are lacking. The nature of the sodium silicates 
requires a different approach; one which in many 
ways parallels that of phenolic resins in shell mold- 
ing.14 In either case, we should not expect the sili- 
cate or phenolic to act as a structural filling mortar 
between the sand grains. As a hypothesis, we must 
accept these bonding agents as adhesives between the 
closest surfaces of the refractory particles (Fig. 1). 


Work of Adhesion © 

Sprinkle and Taylor!4 present valid data to sub- 
stantiate the relation between strength or work of ad- 
hesion of the phenol-formaldehyde bond and shell 
mold tensile strengths. The science of adhesion, and 
its relation to surface wetting and intermolecular 
forces, is complex enough to establish many scientists 
as full time contributors in its continued study. Sym 
posium papers!5 by Reinhart, Czyak, Kraus, Kem- 
ball, Bikerman, Blomquist, Koehn, W. S. Macfarlane 
and J. F. Sewell are only an indication of the many 
studies both fundamental and applied related to ad- 
hesives. 

Once we make the assumption that we have an ad- 
hesive bonding system, the approach has been con- 
siderably established. Some fundamental concepts of 
adhesive technology should not be ignored in attain- 
ing better understanding of the sodium silicate 
bonded sand system. 

A more detailed description of the physio-chemical 
properties of the sodium silicates themselves are given 
in a later section. Adhesive bonding considers five 
different phases or layers. These phases are solid, to 
surface layer, to adhesive, to surface layer, to second 
solid. If the bonding strength between any of these 
phases is weaker than the stresses locally applied, rup- 
ture of the adhesive bond follows. Of course, the sand 
surfaces themselves form the interlayer between solid 
and adhesive. Impurities on this surface layer as mi- 
croscopic powders, such as clays and salts, may 
weaken the bond in this phase. 

This surface layer between the solid and adhesive 
should give the least interference to optimum forces 
of molecular attraction. The mechanical surface con- 
struction of the sand is also important. Sand surfaces 
which are broken and contain cracks are subject to 
fracture under mold stresses. Smooth, clean surfaces 
provide best adhesive bonding with the minimum 
binder requirements. If the surface layer bond struc- 
ture is strongest, the solids themselves or the adhesive 
may rupture. Mechanical impact, thermal stresses by 
shock or expansion may cause breaking of the solid 
sand material behind the surface interlayer. 





In addition, the mechanics of the adhesive phase 
must be considered. The cohesive strength within the 
adhesive is dependent upon the uniformity, the thick- 
ness of the layer and the structural composition, The 
thinner and more uniform adhesive composition has 
the least probability of structural rupture. 

Breaks in the bond can occur because of tensile 
stresses, shear stresses or impact stresses. The compo- 
sition of the bond, the manner in which it is formed, 
the quantity and distribution of this bonding mate- 
rial, as well as the number of bond contacts, can pro- 
duce a wide variety of physical strength values within 
the mold or core. Those combinations which give 
high tensile and compressive strengths may have 
bonds of poor flexibility and toughness. A combina- 
tion of these properties is most desirable. 

A sand adhesive bond structure may have high 
compressive strength and poor resistance to surface 
rubbing or foundry washing. This point is substan- 
tiated by data (Table 2, experiments 251, 327, 324, 
326; Table 3, experiment 118C,) where it is noted 
that compressive strengths do not correlate with sur- 
face hardness results. 


EXPERIMENTAL STUDIES RELATED 
TO SILICATE FORMULATIONS 


Simple procedures of evaluating sodium silicate 
bonded, CO, gassed-sand formulations by forming 
and testing laboratory cylinder specimens has en- 
abled a comparatively comprehensive correlation of 
numerous interrelated variables. Plant trials and 
proven production formulations have substantiated 
many of these experimental findings. The first lab- 
oratory and plant run experiments provided a basis 
for the more comprehensive studies which followed, 
and are presented here. 


Accepting the hypothesis of adhesive bonding, and 
the many published variations of sodium silicate com- 
positions for consideration, the experimental possi- 
bilities become uncountable. A selection of conditions 
and the limits for their variation must be made ini- 
tially to keep the quantity of experimental studies at 
all reasonable. Even with this screening approach 
thousands of specimen were tested. 

It was established that any of the properties such 
as: 


TABLE |— SOME FORMULATION STUDIES WITH CYLINDER CORE SPECIMEN USING AFS 105 SAND CODE D 





Sili- 
cate 
Binder 
Used, 


Additives, % 
Binder, Iron Silica 
% Sugar Water Oxide Flour Other 


Compressive 


Before 
Heat 


Dietert 
Surf. 
Hardness Relative 
Before After Humidity, 
Heat Heat % Comments 


Strength, 
(psi) 

After 

Heat 








0 : 4.0 
0 3 4.0 
0 
0 
0 


2 
2 
2 
2 
2 


A2A0(10) 


A2AQ(8) 
A2AQ (9) 
7/29/57 
A2AQ (11) 
236 


237 


0 
0 


se) 
0 


NNN 


tN 


238 


250 


160 


160 

160A 
160A 
160B 


160B 


160C 
171 

171A 
171A 


176 8 $3.5 2 
*Cresol-phenolic organic derivative 


After Heat 


2200 F for 5 min 


550 110 83 66 Room 
3 154 30 71 88 
500 1 ] 45 56 
2 57 88 
400 : Low Under 60 


380 Low Under 60 
628 0-70 Under 60 Variable collapsibility 
360 2 0-60 Under 60 
150 : 0-65 Under 60 
400 32 34 


390 75 40 34 


Poor collapsibility 


Excellent strength and 
‘collapsibility 


Excellent 


Very good, but may have 

problems of collapsibility 

72 Poor collapsibility at 
higher humidity 

40 Excellent at lower 
humidity 

40 Stand 28 days, excellent 
results all around 

46 Inadequate strengths due 

to binder difference 


88 Inadequate strengths due 
to binder difference 
Inadequate strengths due 
to binder difference 

88 Inadequate strengths due 

to binder difference 

Inadequate strengths due 

to binder difference 

88 Inadequate strengths due 
to binder difference 
160B dries out quickly 


Room 


No good, not workable 
Too sticky 

Fair surface 

Poor, due to high 
humidity 

Good surface 
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TABLE 2— SOME FORMULATION STUDIES WITH CYLINDER CORE SPECIMEN USING SUB-ANGULAR AFS 70 CODE B 





Exp. 


No. 


Silicate Additives, % 


Compressive 
Strength, psi 


Dietert 


Surf. Hardness Flow- Rel. 





Silica 
Flour 


Iron 
Oxide 


Binder, Binder, 


No. % Sugar Water Other 


Before 
Heat 


After 
Heat 


Before After 
Heat Heat 


ability Hum. 
(Dietert) % 


Comments 





203 
203 
204 
204 
205 


205 
337 
338 
206 
206 
207 


1 
1 
1 
1 
1 
1 
1 


NR 
a 
nN 
o 


NNNN NYY WwW 
-eraurwoow 
NNNN NNNN 
cooooco ooco 


N 
os 
nN 
o 


95 
2 
77 
5 
110 


29 
6 


500 


2 

2 
15 
20 
170 


140 
0 


300 


2 
2 
22 


18 
32 


40 


50 


20 
0 
90 
0 


0 
2.5 
3.2 
Not 
Tested 
Not 
Tested 
112 
112 
112 
Not 
Tested 
Not 
Tested 


Not 
Tested 
Not 
Tested 

420 


65 
33 
82 
17 


92 
38 


64 


53 47 Normal | Poor rub resistance, 
7 42 88 {good surface 
56 57 Normal \Good surface, flowable 
0 63 88 mix 
62 68 Normal 


0 75 88 
8 0 100-44 Very dry, very poor 
surface 

Excellent surface, 


poor collapsibility 


74 74 100-44 
84 52 40 
0 55 8H 


88 56 40 Good except for humidity 
resistance 

0 59 88 
85 67 52 
79 56 


87 63 


Nov. 21, 1958 

After 48 hr 
Excellent all-around 
cores 


10 60 Collapsibility not too 
good, low strength 
88 32 Excellent mix and surface 
57 0 Stand 29 days 

81 2600 F and 2800 F 
80 0 Stand 18 hr (good) 


82 a4 Stand 48 hr (good) 
48 30 
5 30 
37 Not 
Tested 
2 Not 
Tested 


52 55 
57 55 
2 55 
Not 

Tested 
Not 

Tested 


Not 
Tested 
Not 
Tested 
82 2 : Stand 48 hr, poor 

collapsibility 
Too sticky to remove 
Too sticky 


Soft and soggy 
Note 


Soft 


Note 
Note 


Soft 


Note 


Soft 


Sticky *compressive 
strength (Dietert) 


Dries fast 


Not workable 

(More binder necessary 
for strength) 

No. 8 is a questionable 
binder for this sand 


Note—All samples allowed to stand minimum of 5 hr at room conditions, then in desiccator for a minimum of 5 hr. 


*Cresol-phenolic organic derivative. 





a) Compressive strength. 

b) Surface hardness. 

c) Collapsibility with heat. 

d) Ability to flow and ram into a uniform smooth 
load supporting core or mold surface. 

e) Part cleanly from the casting, would depend most 
upon the variations of: 
1) Characteristics of the sand selected (see detailed 


discussion). 


2) Type and quantity of sodium silicate used as 


the binder (see description of sodium silicate 
binders). 


3) Additives used. Favorable ones include, 90 to 
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140 mesh silica flour, syrup or sugar, iron 
oxide, in some cases water, and a cresol 
phenolic organic powder used in small quanti- 
ties; of controversial value are selected clays, 
pitch, sea coal and cereal. 


4) Relative Humidity. Structural strength and sur- 


face hardness are reduced considerably by 
humidities above 76 per cent. The effect of 
moisture is reversible, however, and the favor- 
able properties lost by exposure to high 
humidity are regained in dry conditions, 
accelerated by oven drying if desirable. 


5) Gassing. Equipment method; quantity, rate and 





TABLE 3 — SOME FORMULATION STUDIES WITH CYLINDER CORE SPECIMEN USING 
ROUND GRAIN OTTAWA SAND, CODE A 





Compressive Dietert 
Binder Additives, % Strength, psi Surf. Hardness Flow- Relative 
Exp. Used, Binder, Iron Silica Before After Before After ability Humidity, 
No. No. % Sugar Water Oxide Flour Other Heat Heat Heat Heat (Dietert) % Comments 








104 1 1.5 279 132 75 72 Below 60 Smooth surface 
Dries fast 
40 0 Below 60 Poor cores 
628 77 87 Below 60 Poor collapsibility 
54 53 47 50 Good surface, R.H. 25% 
when made 
86 0 Below 60 Poor cores 


82 57 Below 60 Smooth surface 

85 65 Below 60 

60 50 Below 60 

41 23 Below 60 Mix dries rapidly 
80 59 Below 60 7 formula 

70 53 Below 60 flower limit of sugar 


78 51 Cores dried in oven 

74 77 52 Repeat of 121 with COg 

70 0 24 Good results but surface 
hardness 

28 Too low 

38 Selected as an excellent 
formula 


105 1 1. 
106 1 2 
346 


ooo 


111 


118 
118 
118B 
118C 
119 
119A 


121 
121C 
120 


N 
wn 
— 


CON @BENWOF © 


© G2 0 00 0 0 0 & & 
N = = ~~ We ee os 
uw 


o 


60 
89 


120A 


0 
122 0 


© 
oo 
° 


80 42 30 
33 40 76 


126 
126 


0 00 
° 
° 


Fire Clay 
2.0 90 55 55 Fair cores 
*0.25 80 0 29 Good results 
*0.25 63 38 31 Surface hards needs 
*0.25 68 0 35 improvement 


*0.25 71 0 35 
*0.2 63 3 46 
*0.2 3 8 10 88 
95 72 42 \Excellent, very smooth, 
43 74 88 {good detail, see stand- 
ard and 336 


133 
134 
136 
137 


138 
161 
161 
167 
167 


Wun 0 Nw © o& 
NNNNK NNN NN 
ecoooum oooceo 
coooo oooo 


Standard ‘ : 90 Excellent 
Ca(OH) 
168 0 6.0 \Poor surface, too many 
168 ; 6.0 slumps, heat given off 
258 Questionable collapsi- 
bility 
258A Excellent results 


258A 5-45 Poor collapsibility 

253 Sample placed in desic- 

253 | saa immediately 

253 Poor collapsibility 

253 . Sample stood 5 hr before 
desiccator, poor 
collapsibility 

256 

256 

255 

255 


255 
255 
340 
257 
257 


339 
136A 
122D 
156 
156 
158 
158 
158A 
158A 
159 


159 
162 


Poor collapsibility 


—_— 


f Low surface hardness 


}Poo collapsibility 


NNN WN NNN NN 


Poor collapsibility 


ea a 


Acceptable results 


Good results 
Poor surface 


Good all-around core 


NNNNN WOW KN WKH DA Wl 
ww Vuwww wm oon wUoouwnwn onru@ 


oo ooocooco oooooco scocec oooco 


Cam wmmmMmMmnm Bat 
NN NNNNNDM NNNN ND 
oo ooooo oooo 
Vu WVU UMN 


NN 


Impossible to remove 
from core box 
Good surface 


co 


163 
163 
164 


oo 
NNN 

ww 

NN 


Dries too rapidly, 
no good 


@ 
uw 





(continued on next page) 
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TABLE 3 — CONTINUED 





Binder __ Additives, % 


Compressive 
Strength, psi 


Dietert 


Surf. Hardness Fjow- Relative 





wai © Silica 
Flour 


Iron 
Oxide 


Used, Binder, 


_No. % Sugar Water Other 


Before 


Heat 


After 
Heat 


Before After 
Heat Heat 


ability Humidity, 
(Dietert) % 


Comments 





2.9 2.0 2.0 4.0 
2.3 2.0 2.0 4.0 


8 
8 


166 8 2.5 2.0 2.0 4.0 


2.5 2.0 2.0 4.0 
157 6 $A 2.0 


157 6 2.5 2.0 
*Cresol-phenolic organic derivative. 


166 8 


**Show some resistance to high humidity. 


628 + 
"79 


518 


500 


0 
0 


90 
58 


47 
88 


0 
0 159, 172, and 218 
Excellent cores 

Fair surface, good 


formula 


hs, 173, formula, see 


0 94 10 38 


63 
80 


0 
40 


88 
45 Good 


No good, no strength 





time of distribution into the piece gassed. 
Extent of gelling versus drying by CO, or 
other gases. 


and to a lesser degree the following require control: 


1) Mixing, methods and time. 

2) Storage time of mix. 

3) Storage time of gassed piece. 

4) Method of forming core or mold. 

5) Temperature at the time of mixing, gassing and 
storage. 

The standardization of most conditions which 
would cause variance allowed a more specific study 
of those variables which are most important. These 
are considered: 


a) Variations of sand. 

b) A determination of optimum choice of sodium 
silicate binder. 

c) An attempt to reduce the deleterious effect of 
high relative humidity by the use of additives or 
sprays. 

The establishment of additives which can assist 
and enhance the binder properties of the sodium 
silicate. 

The effect of controlled water addition to the 
original mix related to the sand silicate system 
used. 


Minimum Critical Percentage of Sodium Silicate 
Early in the experimental work, together with in- 
formation from outside technologists in this field, it 


pe cpl EFFECT OF SILICATE BINDER 

ENT ON STRENGTH RELATED TO A GIVEN 
SAND WITH CONTROLLED CONDITIONS OF GASSING, 
STORAGE TIME, TEMPERATURE, AND RELATIVE HUMIDITY. 


—— BEFORE HEAT 
HEATED TO 
2200°F, 5 mins. 





COMPRESSIVE STRENGTH Las./Sa.in. 








PERCENTAGE SODIUM SILICATE BINDER 


Fig. 2— Typical curve for compressive strength re- 
lated to weight percentage of sodium silicate used. 
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seemed apparent that additives such as clay, pitch, 
sea coal and foundry syrup contributed to better col- 
lapsibility, but simultaneously reduced the bonding 
values of the sodium silicate used. The laboratory 
evaluation method uses cylinders of various formula- 
tion heated to a high temperature such as 2200 F for 
a determined time in a muffle furnace. After cooling, 
the compressive strength of these cylinders seems a 
good indication of core collapsibility in plant opera- 
tions. 


Weight Per Cent of Sodium Silicate 

Figure 2 shows a typical curve, some of which have 
appeared in the literature, for compressive strength 
related to weight percentage of sodium silicate 
used.16,17 The solid line represents the strength of 
the core or mold before metal is poured. Point B 
would appear to be the optimum amount of sodium 
silicate to give best surface hardness and handling 
strength. We have to drop back to point A on the 
curve, however, to obtain low strength after heating, 
in other words, attain collapsibility. Increased 
amounts of sodium silicate beyond this point only in- 
crease the glass bond at high temperatures resulting 
in a hard ceramic formation, shown as the dotted 
line. 

In agreement with the discussion concerned with 
the theory of adhesives, it was realized that there is 
an optimum quantity and adhesive film thickness for 
each sand under consideration. The number of con- 
tacts between sand grains contributing structural 
strength is also important. 

Work with the optimum quantity B of sodium sili- 
cate requires moving the dotted line a considerable 
distance to the right to assure good collapsibility. 
This requires additional quantities of modifying 
binder materials such as clay and aluminum oxide re- 
sulting in only reduced strength for handling the 
initial cores or molds. The studies have shown that 
the best approach was to consider the quantity A of 
sodium silicate binder, which we will call the min- 
imum critical percentage of sodium silicate, which 
gives some strength and yet allows collapsibility. 

Figure 3 shows such curves with no additives used 
for five different sands. The differences in silicate 
binder requirements and the resulting collapsibility 
among various sands is quite marked. The physical 
characteristics of the sand in measurable parameters 
is most important in considering sodium silicate 








| | | | | 
A,B,C, & D REFER TO SAND 
CODES-SEE TABLE 9 
| 


| 
! 


COMPRESSIVE STRENGTH 
(PR S.1.) 


COz CURED PLUS 5 TO 20 HRS STORAGE 
——— STRENGTH AFTER 2200°F ache vinateas 


. 
1 


| 


la 


Fig. 3 — Relationship between 
compressive strength and per cert 
silicate binder (no additives) for 
five different sands, before and 
after high temperature. 











SODIUM SILICATE BINDER NO.| 


(PER CENT ) 


bonding formulations (Table 9). The number of 
bond contacts, the area of these contacts and the con- 
dition of the sand surface are apparently most im- 
portant, and substantiate the concepts of bonding pre- 
sented here. 


Additives 

The favorable additives listed previously used in 
reasonable percentages will add considerably to the 
strength, ramability and surface hardness if used with 
the lower A percentage of a sodium silicate such as 
no. | which is a 2 to | ratio silica to soda, 45 per 
cent total solids, 51 degree Baumé, or the A amount 


BEFORE AFTER 
— 2200°F e . NO ADDITIVES 


amet o—— PLUS 2% SUGAR 


PLUS 2% SUGAR & 
PLUS 4% SILICA FLOUR (90-140) 
" “ " " 


COMPRESSIVE STRENGTH LBS./SQ.IN. 











| 

5 

SODIUM SILICATE BINDER 
(PER CENT) 


Fig. 4 — Effect of adding sugar and silica flour on 
strength and collapsibility of a single sand-silicate bind- 
er combination (sand A and Binder No. 1). 


plus approximately 0.5 to 1.8 per cent more silicate 
depending on the sand silicate system. Both sugar 
and iron oxide assist the collapsibility allowing the 
additional amount of binder above Point A. Consider 
Figure No. 4 using the round grain sand Code No. 
A and the no. | silicate binder. 

The critical percentage of sodium silicate in this 
system is about 1.1 per cent. The addition of 2 per 
cent sugar, as well as the addition of 2 per cent 
sugar with 4 per cent of a coarse 90 to 140 mesh 
silica flour, moves the collapsibility curve almost | 
per cent silicate to the right. Figure 5 presents con 
vincing evidence of the additional value of adding 2 
per cent iron oxide and 14 per cent water, Water addi 
tion should be made with care, since the dilution of 
sodium silicate can result in apparently good initial 
gas strength but reduced strength with storage. In this 
case, however, the water seems to enhance the value 
of the sugar silicate adhesive system. 

The value of adding silica flour depends upon the 





SAND “a” ~ 
OPTIMUM FORMULATIONS ‘ 
% ADDITIVES 
IRON | SILICA 
SUGAR [WATER | OXIDE | FLOUR 


LS TO 20/ 0.35 
2.0 0.50 20 
2.0 0.50 20 











8 























(PS.1.) 


COMPRESSIVE STRENGTH 
Nn 
° 
36 


OPTIMUM FORMULATIONS 7 
AFTER 2200°F 4 
FOR 5 en 8 a 











SODIUM SILICATE BINDER NO. | 
( PER CENT ) 


Fig. 5 — Evidence of the additional value of adding 2 
per cent iron oxide and 42 per cent water. 
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Liquid 


Hematite 
+ 


Na20.2Si02 Acmite Liquid 
; ‘Liquid Liquid ‘ 


5Na20- Fe20; 85:0, 
‘Liquid 


809 
S00 Fe SETAE DT Fe,03*Naz0Fe,0;4510, (Acmite) 
+ 5NazQFe0s6Si0, | *5Na20Fe038S02 


0 10 20 x0 40 50 
Na,0:2Si0, Fe205-~ 


Fig. 6—Phase diagram showing the 
possible compositions depending upon per- 
centages of ingredients included and tem- 
peratures (deg. Cent.) considered. 














particle distribution system of the sand used. Fine sili- 
cate flour such as 325 mesh in most cases will reduce 
the properties of the bond rather than enhance them. 
The coarser flours on the other hand act as building 
blocks between the sand grains increasing the num- 
ber of adhesive bonded contacts. 

The silicate without sugar is either too weak in the 
quantities we recommend for proper collapsibility 
after metal pour, or becomes brittle with poor prop- 
erties of toughness. The tensile or compressive 
strength, however, in an all silicate bond can be quite 
high especially if the quantities are excessive com- 
pared with the recommended minimum critical per- 
centage. Such a bonding adhesive, however, develops 
many stresses as the silicate dries out and shrinks 
pulling away from the sand contacts. 

This more rigidly bonded structure is in direct op- 
position to the argument for cushioning additives such 
as sugar, which eliminate mold and core surface frac- 
tures. The sugar contributes strength allowing a lower 
amount of sodium silicate, and initially retains mois- 
ture which contributes to the flexibility and tough- 
ness of bond structure. 


Clay 

Additives such as clay interfere with the chemistry 
of the silicate bond, and must be used with care be- 
cause they agglomerate in such a high pH (highly al- 
kaline).8® Experimental plant trials are evidence that 
clay may be used to produce fairly satisfactory cast- 
ings. The results are spotty, however, with poor col- 
lapsibility predominate, and indicate the difficult 
problems of control in a questionable system. How- 
ever, iron oxide as a powdered additive is evidently 
compatible with a sodium silicate system and_be- 
comes a favorable part of the adhesive bond. Its 
greatest values, however, are added flowability. in 
forming a uniform mixture, and enhancing the col- 
lapsibility which allows the additions of a few tenths 
per cent silicate with the sugar-silica flour formula- 
tion. lron Oxide also acts with the molten metal to 
form an iron oxide-soda-silica complex which pre- 
vents metal penetration, retards core cracks at the 
high temperatures of metal pour and adds to the 
smoothness of the casting.31-32 The phase diagram 
of Fig. 6 shows the possible compositions depending 
upon percentages of ingredients included and _ the 
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temperatures (deg. cent.) considered. Liquids, eu- 
tectics and solid mixes are designated. 


Organic Additive 

A cresol phenolic organic additive is used in these 
formulations in small amounts not to exceed 0.2 per 
cent. It has enhanced the ramability of the mixes, 
and appears to form just enough gas at the metal- 
mold interface and results in a smooth, almost pol- 
ished, casting surface. 

As shown in Fig. 5, these additives all contribute to 
better collapsibility, and allow additions of more so- 
dium silicate binder (from 0.5 to 1.5 per cent) than 
the minimum critical percentage allowed. Even with 
optimum additive formulations, however, as shown in 
Fig. 5, there is a binder quantity limit beyond which 
poor collapsibility becomes evident. An example is 
experiment 256, Table 3. Each sand, of course, has 
its own minimum critical percentage of silicate as a 
base from which to formulate, previously shown in 
Fig. 3. 

Silica Sand — The Physical Variations Related 
to Silicate Bonding 

The first laboratory and plant investigations of the 
sodium silicate-CO, cured process repeatedly empha- 
sized the inability to formulate with a variety of dif- 
ferent sands to attain acceptable molds and cores. It 
seemed important at this time to study the properties 
of the sand related to bond requirements considering 
the sodium silicate as an adhesive bonding system. 
The work was carried out in two approaches simul- 
taneously, correlating the results wherever possible. 
The first is the laboratory evaluation method which 
was devised using cylindrical cores with all variables 
controlled including one selected sodium silicate bond- 
ing material, but varying the quantity used with the 
type of sand being evaluated. 

Figure 3 is an example of plotted data determined 
by this approach. A code description of these sands is 
given in Table 9 and includes data established by the 
second approach, that of measuring all the known 
parameters of the sand and obtaining numerical com- 
parisons where possible. There has been a fairly suc- 
cessful correlation of the silicate binder needs and the 
measured characteristics of the sand. 

Arbitrarily, the minimum critical percentage was 
taken as the percentage of binder no. | with no addi- 
tives which will contribute approximately 100 psi 
compressive strength to the test cylinders, simultane- 
ously not exceeding a collapsibility strength after 
heating at 2200 F of approximately 60 psi. 

It was impossible to meet this latter requirement in 
the case of sand C, since its collapsibility follows al- 
most parallel and equal to its strength before heating. 
This sand was recommended as satisfactory by other 
users, but because of these data sand B similar in 
description but with a collapsibility after heat curve 
considerably below the strength before heat curve is 
recommended by preference. Sand E, which has a 
high AFS number, has a problem of the collapsibility 
curve following closely the before heat curve. Figure 
5 shows how additives are used to separate these two 
curves for any sand binder combination. 

This is accomplished, however, much more easily 





TABLE 4— SOME FORMULATION STUDIES WITH CYLINDER CORE SPECIMEN 
USING FINE GRAIN SUB-ANGULAR SAND, CODE E 





Dietert 
Surf. 


Sili- Compressive 
cate Strength, 
Additives, % psi 
Before 
Heat 


Rela- 
Flow- tive 
Hardness ability Humid- 
Before After (Diet- ity, 


Binder 
Exp. Used, Binder, Iron 
No. No. % Sugar Water Oxide 


After 
Heat 


Silica 
Flour 


Heat 


169 
169 
A1AQ(13) 
275 
349 
271 
272 
348 
306 
273 


1 0 : 21 
1 ; 
1 
1 
1 
1 
1 
1 
1 
1 
274 1 
1 
8 
8 
8 
8 
8 


2 
4 
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271 


50 
12 


92 


350 
276 
277 
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278 
170 
170 


163 
80 
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ww 


Heat ert) % Comments 


Room 
5 8 88 
4° 27-52 


68 92 80 Good surface, poor col- 


125 lapsibility potential 
Low strength 
Too dry 
70 0 Good surface 
Too dry 
0 
68 : Fair surface 
0 : Usable for operation 
Sticks slightly 
Hard to work with 
Excellent surface 
Not workable 
Not workable 
Very fragile 
94 Room 
80 88 


Difficult to remove 
from mold 





with some sands than with others. The strength be- 
fore heat curve is raised considerably at any given 
percentage binder, and the collapsibility curve is re- 
duced moving to the right and requiring higher per- 
centages to show the undesirable strength after heat. 
Sand A is a well distributed round grain sand that 
has a low specific surface and appears ideal for the 
sodium silicate-CO, cured system. 


Noncontrolled Addition Effect 

Promiscuous addition of sodium silicate to such a 
sand can cause difficulty in collapsibility and hot cast- 
ing cracks, because the mold cannot crush or move to 
accommodate shrinkage of the metal.!1.13 Using a 
well controlled percentage of sodium silicate together 
with additives, such as sugar and iron oxide, hot 
rigidity of the mold is reduced, obviating problems of 
hot casting cracks, rattail and buckle. 

Sand E, on the other hand, with a high AFS fine- 
ness number of 158, a five screen distribution and a 
measured low-packed density, evidently would tend 
to reduce the contacts for adhesive bonding and indi- 
cate a desire to add greater amounts of silicate for 
bonding strength.?.1° However, as the curve in Fig. § 
shows, the strength is raised only slowly with the addi- 
tion of more silicate. 

Experimental studies, Table 4 experiments 349, 
306, and 350 substantiate the belief that coarse flow 
90 to 140 mesh addition to such a sand as sand £, 
filling in the voids and greatly increasing the number 
of bond contacts, enhances the use of this sand for the 
CO, molding process. Due to limited experimental 
time the optimum addition of silica flour for sand 
E has not been determined. The following formula 
is proposed—314 per cent no. | silicate binder, 2 per 
cent sugar, [4 per cent water, 2 per cent iron oxide 
and 8 per cent silica flour 90 to 140 mesh. 

Although sand D is a controlled three screen sand, 
it contains considerable impurities mostly of a mica- 
ceous nature, which because of its laminate form has 
an excessive specific surface, this being unit area pet 
unit weight presented as sq cm/gram.®.7.8 The addi- 


tion of silica flour to sand D does not improve the 
bond contacts. The micaceous inclusions evidently in 
terfere with this possibility and otherwise contribute 
in this respect. 

The method of calculating specific surface by the 
use of sieve analysis is well presented.2 For clean 
washed sands, and using proper ratio multipliers de 
pendent on the type sands—round grain, sub-angulat 
and angular, these methods seem quite comparable 
and indicative of the actual specific surface. 


Laboratory Methods 

There are other highly developed laboratory meth- 
ods, however, which measure the amount of gas in 
molecular layers, such as argon, adsorbed on all parts 
of the surface of any powdered material. This method 
devised by Brunauer, Emmett and Teller called the 
B.E.T. method was used as a further evaluation on 
these five sands for comparative specific surface area.*® 
Sand D, Table 9, has a considerably higher B.E.T. 
specific surface compared with its sieve analysis evalu 
ation for specific surface, 810 sq cm compared with 
315. 

This comparison is reversed in the case of sand 
E where specific surface calculated by sieve analysis 
shows 432 sq cm/gram, and the B.E.T. Method 152. 
Sand A shows such a low specific surface by the 
B.E.T. 


spheres. These anomalies show the difficulty of using 


method that it approaches the area of perfect 


any one measured parameter for comparing one sand 
to another to predict foundry binder requirements. 
In addition the minimum critical requirements of 
various sodium silicates for these different 
sands add to the further knowledge of their proper 


each of 


ties. Using a low viscosity 60 centipoise silicate such 
as no. 8 (Table 10), it is almost impossible to attain 
good strengths by using additional quantities of this 
silicate with D sand which has a high adsorptive 
inclusions. On the 
hand, sand D can be bonded with reasonable 
quantities of a viscous binder of 380 to 2000 centi 
poise. 


power because of its micaceous 


othe 
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With some water even the high viscosity no. 12 
binder of 70,000 centipoise can be used in low per- 
centages of about 2 per cent for adequate bonding of 
this sand. The viscosity range of 380 to 2000 appears 
an overall best for a variety of sands such as the five 
considered in Table 9. Other properties of the silicate 
must be taken into consideration, however, and are 
described in more detail in a later section. 

Figures 7a and 7b are an attempt to correlate 
graphically the minimum critical percentage of a 
sodium silicate, such as the no, | silicate, required by 


§ 


8 


8 


(SQ. CM./GM.} 


nxn 
° 
° 


° 
° 


SPECIFIC SURFACE BY AFS FINENESS 
NO.x(SHAPE AND RATIO MULTIPLIERS) 








2 3 
CRITICAL PERCENT SODIUM SILICATE 

FOR MINIMUM BONDING 
Fig. 7a — Sands B, C, D and E show a general re- 
lationship between the (AFS number) X (shape and 
ratio multipliers) and the critical percentage require- 
ment of sodium silicate no. 1 for minimum bonding. 

Sand A does not satisfy this correlation. 


1000 


g 
77) 
> 
rs) 
w 
a 
a 
2 
o 
n 


i 
i 
ul 
@ 
' 
da 
5) 
at 
cs 
a 
2 
n 
2 
be 
i 





Z 7 ° 
2 3 
CRITICAL PERCENTAGE SODIUM SILICATE 
FOR MINIMUM BONDING 
Fig. 7>— Sands A, B, C and D show a general re- 
lationship between specific surface by the B.E.T. 
method and the critical percentage requirement of 
sodium silicate no. 1 for minimum bonding. Sand E 
does not satisfy this correlation. 











2 3 

CRITICAL PERCENT SODIUM SILICATE 

FOR MINIMUM BONDING 
Fig. 7-7 — Plot showing a correlation for the factors 
A X B with the critical percentage requirement of 
sodium silicate no. 1 which satisfies all sands. A is 
(AFS no.) (est. surface shape factor) (ratio multi- 
plier). B is (ratio representing specific volume dif- 
ferences) .* 
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the five sands with their specific surfaces calculated 
by the AFS number times its shape and ratio multi- 
pliers, as well as by the B.E.T. method. As such, i 
correlation could be devised, initial silicate formula- 
tions could be predicted within a close range with a 
minimum of experimental work. 

There is a fairly good general relationship for four 
of the five sands in each case—sand A being out when 
using the AFS fineness times the multiplier method, 
and sand E being particularly out of correlation with 
the B.E.T. method. By bringing another parameter 
into this, that of specific volume, we have developed 
a correlation shown in Fig. 7c by which all five sands 
correlate with this minimum percentage of sodium 
silicate for critical bonding. Variations in specific 
volume, a figure representing volume per unit 
weight, were determined with the test cylinders. The 
same weight of 185 grams gave variations in height of 
cylinder due to differences in sand as follows: 





Sand Sample Height Variations, in. 


1.89 
2.06 
.2.00 
2.08 


2.15 








Specific Volume Comparison 

The lowest common denominator of these height dif- 
ferences is a ratio comparison of their specific volume 
differences. This number, taken to the fourth power 
called B, is included with the other data in Table 9. 
Figure 7c shows the relationship of this number times 
the AFS number with its multipliers designated as 
A, plotted against the critical per cent sodium silicate 
for minimum bonding. There is a surprisingly good 
correlation which may be used as a guide for predict- 
ing this minimum bond requirement for any sand 
selected. There is no mathematical explanation for 
taking this ratio of specific volumes to the fourth 
power. 

Hypothetically, we can consider those sands with 
high specific volume (indicating greater void content) 
as having a reduced number of contacts for structural 
bonding within a given volume. Thus, greater per- 
centages of sodium silicate per unit weight would be 
required to give structural strength. As pointed out 
previously, however, it is better to fill these voids 
with fine grain sand such as the coarse silica flour 
which are large enough to act as structural building 
blocks contributing a considerable increase in number 
of bonding points. 

Any one of these numerical parameters evaluates 
some characteristics of the sand considered, each con- 
tributing to the approach which may be used in for- 
mulating optimum use of sodium silicate and addi- 
tives related to the molten metal poured against the 
mold surface. Practical results of these studies are 
presented in a later section. It is noted that each sand 
requires differences in formulation to obtain opti- 
mum properties in the cores and molds produced. 
Promiscuous use of proprietary formulas, expected to 
give equal performance on any sand chosen, seems 
unreasonable considering the results of these studies. 

Proper cooperation between the formulator and the 





foundry technologist related to the sand used, metal 
poured, size of castings and end use requirements 
should give optimum performance provided the for- 
mulator is aware of the changes necessary between 
one sand and another. The formulator has equipment 
for proper blending of all ingredients, saving the 
foundry the problem of obtaining a homogeneous 
mix at the time of make-up with the sand. 

The attempt to numerically describe the charac- 
teristic difference in sands has been valuable from a 
practical use interpretation, but does not provide the 
establishment of theoretical concepts which can be 
used as a guide to predict the optimum sand for the 
CO, process. Reference papers®:!° provide an excel- 
lent background for this type of thinking, but point 
out the limitations of the mathematical approach 
related to actual sand performance in foundry usage. 
Perhaps the data included here will contribute to 
later studies of a more mathematical effort. 


THE SODIUM SILICATE BINDERS 

Table 10 is a compilation of published properties 
of the 12 sodium silicate binders under in these 
studies. The no. | binder has been used predomi- 
nantly in the study of other variables related to this 
CO, process. Comparatively, binders of this descrip- 
tion show the best overall results and have been rec- 
ommended with all the sands under consideration. 
Numerous references have presented technical, the- 
oretical descriptions of the various silicates produced 
commercially,16,15,19,21,.29 Total solids content, vis- 
cosity and density difference given in Baumé are all 
easily understood properties which relate to flow- 
ability and actual dried binder qualities. The less 
understood variables are the ratio of soda to silica 
and the effect of water quantity in the chemical re- 
action with carbon dioxide to form carbonic acid, 
sodium hydrogen carbonate and the binder in- 
gredient silica gel. These affect the rate of reaction 
with the carbon dioxide, the type of gel formation, 
the subsequent resistance to moisture pickup and 
final binder strength. 


Silica to Soda Ratio 

The silica to soda ratio, as well as the water con- 
tent determined by the total solids, is of particular 
importance in determining the character of the final 
silicate adhesive bond. A strong, dry, brittle adhesive 
bond results where the silica content is the greatest 
and the soda is in lower percentages. As the soda 
(alkaline) percentage increases, there is a tendency 
to retain additional moisture in the system resulting 
in a more flexible film adhesive. 


Gassing 

The extent of CO, gassing can also vary the final 
properties of the silicate bond. The gassing mecha- 
nism consists in the formation of carbonate ions in the 
water system which form hydrated sodium bicarbonate 
in various complexes depending upon the amount 
of CO, injected, the water content and the tempera- 
ture of the system. In addition to the water held 
chemically by the sodium carbonate, the hydrogen 
ions lower the pH causing the formation of silica 
gel which takes up water. 
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The greatest contribution of strength is through 
the residual sodium silicate which has been dried out 
by the removal of water in hydrating the sodium car- 
bonate and in forming the silica gel. As the silica gel 
and hyrated sodium carbonate lose their water in stor- 
age, they lose strength, but they do contribute to the 
initial strength established by the gassing of COg,. 


Water Content Control 

High water contents, together with continued gas- 
sing, finally deplete the sodium silicate as it is hy- 
drated to silica gel and the hydrated sodium carbon- 
ate. It is important, then, to control the water content 
carefully and/or control the gassing time. If cores o1 
molds are used immediately, this reduction in 
strength due to drying out of the silica gel and hy 
drated sodium carbonate is of less importance since 
this occurs generally in storage. 

High relative humidity contributing continued 
moisture prevents the drying out of the sodium sili 
cate to form the adhesive bond, and usually slows 
down the whole reaction as the highly viscous silica 
gel prevents permeation of the CO, gas through the 
sand sodium silicate system. Since there is strength 
contributed by the silica gel and the hydrated sodium 
carbonate, if the system is not dried out but retains 
some moisture there can be a final strength contri 
bution by all three components. This results in a 
flexible system which is not completely dehydrated. 

A moisture tempering of the bond, then, provides 
flexibility and toughness. Additives such as sugar as 
sure the presence of moisture, and also provide a 
favorabie dilution and flowability of the silicates dur 
ing mixing. This property of low viscosity flow pro 
vides a thin adhesive layer, uniformly distributed 
over the sand grains and the coarse silica flour. The 
greater the thickness of this bond, the more chance 
for breakdown in the adhesive layer. 


Sugar Addition 

The control of water content for retaining such a 
flexible system is more difficult where ambient con 
ditions vary from low humidities to high relative hu 
midities. The rate of change and character of the 
hydrated components (silica gel and sodium _ bicar 
bonate) can be greatly improved by the addition of 
sugar, either in granular form or as a liquid syrup 
Chis hydrophilic additive stabilizes the gel structure 
contributing strength and preventing rapid CO, gas 
sing effects as well as rapid removal of moisture in 
dry conditions. There are many hypotheses concern 
ing gel structures. 

Some believe the structure predominately amor 
phous, and others believe them composed of myriads 
of fine needle-like crystals which vary in flexibility 
and elasticity. In any case, the sugar contributes a 
flexible toughness to the binder system which allows 
the use of lower percentages of the less flexible in 
organic sodium silicate ingredient. 

Experimental tests have shown comparatively poor 
results for invert sugar and foundry A syrup, Table 
sugar, uniformly distributed into the mix together 
with the sodium silicate and other additives, gave 
good results. 

Any gel system can be deleteriously affected by 
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TABLE 5— SOME FORMULATION STUDIES WITH CYLINDER CORE SPECIMEN 
USING SUB-ANGULAR HIGH DENSITY AFS 81, CODE C 





Sili- 
cate 

Binder 

Used, Binder, 
No. % 


_ Additives, % wr Loh: ] 
Iron’ Silica Before 
Sugar Water Oxide Flour Heat 


Exp. 
No. 
125 
206 
100 

95 
100 
135 
156 
473 


239 


aS Oe eb GO OO ee Oe 
NNNNNNN ND 
@anNnyrnrnanao 


250 


tS 
os 


104 


NS 
Oo 


254 


259 
260 
261 
242 


Compressive 
Strength, 


After Before 
Heat 


Dietert 
Surf. 
Hardness a 
After 
Heat 


Rela- 
tive 
Humid- 
ity, 


Flow- 

ability 

(Diet- 
ert) 


Heat 


Comments 





Poor collapsibility 
Poor collapsibility 
120 mesh silica flour 
90 mesh silica flour 
120 mesh silica flour 
200 mesh silica flour 
Stand 5 hours 
Stand 29 days, 
formulation 
Stand 29 days, acceptable 
formulation 
Stand 23 days, acceptable 
formulation 
Not workable 


acceptable 


56 
56 
58 


(Low strengths) 
no streneth 


78 


Too soft, 





changes in pH or the introduction of incompatible 
electrolytes. The use of additives with such an ad- 
hesive system is quite critical and accounts for the 
varied results with clays,3° pelleted pitch, aluminum 
oxide, etc. With certain controlled formulations these 
may prove useful, but experience indicates that it 
would require considerable experimental effort to de- 
termine such optimum compositions. 


Relative Humidity and Moisture Content 

Minimum quantites of properly distributed bond- 
ing materials are considered an advantage. We are 
still faced with the problem, however, of almost com- 
plete breakdown of the sodium silicate bond under 
high relative humidity conditions. The absorption 
and adsorption of water into the system reduces the 
cohesive strength of the bond to almost nothing. We 
are faced with a favorable inclusion of some moisture 
and a considerably unfavorable result from excess 
moisture as absorbed by the humectant sugar-silica 
system. 

Tables 1 to 7 show a convincing number of for- 
mulations containing from 1.8 to 2.5 per cent sodium 
silicate providing all the qualities of best CO, mold- 
ing, provided the relative humidity is kept below ap- 
proximately 70 per cent. A real effort has been made 
to obviate this problem of relative humidity. Favor- 
able resistance to high humidity has been obtained by 
removing the sugar, but with the immediate return 
to the problem of poor collapsibility, reduced resist- 
ance to surface rubbing breakdown and poor prop- 
erties of flow ramability. 

Some systems have been found (Table 8) which 
are partially resistant to high humidities, the best 
being a surface spray with a silicone solvent system. 
Other data in this table show the possibilities for air- 
drying and the questionable use of calcium hydroxide. 
This material causes a rapid reaction which would be 
difficult to control, Many other materials were experi- 
mentally tried as additives with no benefit. Suppliers 
of sodium silicate suggest no possible method for al- 
leviating this degradation with high humidity. 
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Continuous storage in high humidity can do noth- 
ing but degrade the surface hardness of a core or 
mold and eventually cause crumbling of the struc- 
ture itself. It has been found, however, that the sys- 
tem is reversible to moisture, that is, the strength 
can be regained under dry conditions accelerated 
with a convection of dry air. 


Compressive Strength and Surface Hardness 
Changes With Relative Humidity 

Figure 8 is a bar chart showing changes in com- 
pressive strength and surface hardness with relative 
humidity. Two forms of sodium silicate have been 
considered in this evaluation of sensitivity to relative 
humidity. References15.27.29 point out that silicates 
having high silica to soda ratios are inherently more 
resistant to high moisture conditions. Number 8 
binder has a high ratio of 3.22 to 1 as compared 
to the 2-1 ratio of no. 1 binder selected for its overall 
good properties. The no. 8 binder also has a much 
lower solids content and a viscosity of 70 centipoise 
compared with 380 for the no. | binder of 2 to | 
ratio. 

The experimental results plotted in the bar chart 
(Fig. 8) show a considerable difference between com- 
pressive strength and surface hardness for the binder. 
Relative humidities above 60 per cent reduced the 
compressive strength in every case. Although the 
no. 8 binder at the lower humidities gives less than 
half the strength of the 2 to 1 ratio silica to soda when 
used with the round grain A sand, the strength is 
reduced almost to an unusable condition when used 
with D sand. In surface hardness, however, the re- 
sults are reversed at the higher 88 per cent relative 
humidity. 

Compressive strength and surface hardness data 
evidently do not correlate with each other, but must 
be related to quantity of water present and the prop- 
erties of the sand used. There are many other data 
in the experimental studies which further establish 
that the surface hardness can be enhanced with the 
addition of some moisture. Continued exposure to 





TABLE 6 — COMPARATIVE EVALUATION OF VARIOUS SODIUM SILICATE TYPES 
WITH CYLINDER CORE SPECIMEN 





Compressive Dietert 
Silicate Additives, % ___ Strength, psi__ Surf. Hardness _— Fiow- Rel 
Exp. Sand. Binder, Binder, Iron Silica Before After Before After ability Hum., 
No. Used No. % Sugar Water Oxide Flour Heat Heat Heat Heat  Dietert % Comments 


132 75 72 Below 60 Smooth surface 
0 84 0 52 

60 95 72 42 Excellent 

185 43 74 88 

108 56 : 58 


72 40 Stand 29 days 
77 Not workable 
41/55 
54 Usable for operation 
41/55 Hard to handle 


104 
122D 
167 
167 
239 


NNN = — 


249 
259 
272 
306 
274 


A2A 
174 
174 
204 
204 


AMMO OF PrP 
Viuwwsl OUUWODM 


Room Poor collapsibility 
56 
88 

Normal Good surface 
88 


52 
55 Gassed 10 S at 35 psi 
50 Gassed 10 S at 35 psi 
51-34 Very poor surface 
Gassed 10 S at 35 psi 
48-55 Gassed 10 S at 35 psi 


NNYKewW WNHN KN 
ooo 


wv 


uw 


252 
345 
335 
285 


—-wwhr 
oo 


uw 


_ 


58 Fair surface 

55 Gassed 10 S at 35 psi 
Gassed 10 S at 35 psi 

55 Gassed 10 S at 35 psi 
Gassed 10 S at 35 psi 
Very poor surface 


PQQ P&P PROF PROUD 


Gassed 10 S at 35 psi 
Poor surface, 10S gassing 
Gassed 10 S at 35 psi 
Gassed 10 S at 35 psi 
Too dry 


NNN = = 


osre>> 


Gassed 10 S at 35 psi 
Gassed 10 S at 35 psi 
Too dry 


oOo SS ~ra ee > 


NNN & Ww 


Sticky, lumpy 


Poor results 
Too dry 


wu 


Very poor surface 


wwwn hry 
IaNuw 


—wWwwh dy 


Not workable (lumps 
formed) 


D 
E 
A 
A 
A 
A 
B 
E 
Cc 
Cc 
A 
A 
Cc 
C 
A 


>>> 


Not workable, silicate 
did not go into mix 
No comparison 

Poor surface 


10 S gassing, good sur- 
face, 48 hr, stand 
10 S gassing, fair sur- 
face, 72 hr, stand 


Nm 


10 S gassing 
10 S gassing 


mw Ww 


10 S gassing 


No good 
Surface poor, dries 
rapidly 


Ww rm hy 


NNN WN WN 


Dries too rapidly 





(continued on next page) 
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TABLE 6 — CONTINUED 





Additives, % 
Iron 
Oxide 


Silicate 
Sand __ Binder, 
Used No. 


%o — 


: Silica 
Flour 


Water 


Sugar 
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294 


177 
177 
178 12 
298 12 


*Cresol-phenolic organic derivative 


12 
12 


Soo0 Qa FUN UMED 


NNNN 


Compressive 
Strength, psi 


Before 


Heat 


628 + 
73 
180 
10 
275 


30 


Dietert 
Surf. Hardness 
After 
Heat 


Flow- 
ability 
Dietert 


Rel 
Hum., 


oO 
0 


Before 
Heat 


After 
Heat 


Comments 


90 
58 
93 
50 
93 


0 
0 


0 
0 


69 88 
58 
Room 


88 


Too soft, no strength 
| Difficult to remove 
{from mold 

Not workable 


94 


Dries out, but good 
surface 


Not workable 


Good surface 

Not workable, silicate 
does not mix in 

Silicate does not mix in 


Excellent surface 


Too dry 
Not workable 





high humidity, however, will finally result in the 
breakdown of the surface as well as the internal struc- 
ture. 

A 10-in. 90 deg. elbow core formed of formulation 
165 (Table 3) was placed in an open structure in the 
rain for more than 24 hr, with reductions of surface 
hardness from 65 to 60 resulting in a final core rea- 
sonably strong enough for a metal pour. This formu- 
lation using the no. 8 silicate under normal condi- 
tions of humidity, however, is not equivalent in over- 
all properties with other selected formulations using 
the 2 to | ratio silicate, and should be used only 


under high humidity conditions to give fair casting 
results. A solvent carried silicone spray, applied over 
the surface on the CO, molded core, further reduced 
the penetration of moisture (Table 7, experiments 
135, 145). 

A convincing argument is given in literature! 
with supporting data, to keep at a minimum the 
initial strength contributed by the CO, gassing. The 
strength attributed to the CO, silica reaction is in 
the form of a silica gel. Subsequent drying removes 
the gel formation resulting in a complete breakdown 
of the strength initially contributed by the gel. On 


TABLE 7 — COMPILATION OF SPECIAL STUDIES 





Additives, % 
Silica 
Flour 


Silicate 
Binder, 
No. 


Iron 
Oxide 


Sand 
Used 


Binder, 
% 


Sugar Water 


Other 





0.5 





A 1 1.8 2.0 2.0 


2.0 


> rr rrr Fr PrPFr FP P?P> 


Noncode 
round grain 
Noncode 
round grain 


Dietert 
Surf. Hardness 
Before After 

Heat 


Compressive 
Strength, psi 


After. 


Rel 
Hum., 
o7 
‘CO 


Before 


Heat 


600 


Comments 


Gassed with COg 20 S 
at 35 psi then 30 S at 
35 psi with No 


30 


\Gassed with compressed 
fair 20 S at 35 psi 
\Gassed CO2 and com- 
Jpressed air 20 S at 

35 psi 

\Gassed with compressed 
fair 20 S at 35 psi 
\Gassed COg and com- 
{pressed air 20 S at 

35 psi 

(Sprayed with a solvent 
Jcarried silicone spray 
\Sprayed with a water 
{containing silicone spray 
\Cores dipped 12% 
{hydrous magnesium sili- 
cate methanol solution 


in 


Dipped in aluminum 
‘jie phosphate 





(continued on next page) 
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TABLE 7 — CONTINUED 





Additives, % 


Iron 
Oxide 


Silicate 
Binder, 
No 


Binder, Silica 


%e 


Sand 


Used Sugar Water 


Noncode 8 and 2.0 0.5 
round grain Noncode binders 
Noncode 8 and 2.0 0 
round grain Noncode binders 
A Noncode 3.0 
binders 
Noncode 0 
binders 
Noncode 
binders 
Noncode 
binders 
1 


> Pr rrrrr> 
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A 
Noncode 
round grain 


Noncode 
round grain 
Noncode 
round grain 
Noncode 
round grain 
Noncode 
round grain 
Noncode 
round grain 


Noncode 
round grain 
Noncode 
round grain 
Noncode 
round grain 
Noncode 
round grain 
214 Noncode 
round grain 
* A water containing silicone spray 
’ Aluminum hydrogen phosphate 
Liquid urea resin 
4 Ca(OH)e2 


Flour Other 


0.1259 


6.0" 


6.0" 


Dietert 
Surf. Hardness 
Before After 

Heat Heat 


Compressive 
Strength, psi 
Before After 
Heat Heat 


Rel 
Hum., 
% Comments 


563 0 79 22 


45 


0 40 88 
Normal | 

Very dry, fair 
88 leuntin ¢ 


Normal Dries fast 


Room 
76 
No strength 
No strength 
Too soft 
Room 
88 


55 


Heat given off 


Too weak 

Initial gas form an im- 
pervious coating stop- 
ping effectiveness of gas 
on center core 

No strength 


Too dry 


Sticky. Not workable 
All ingredients except 


zinc stearate mixed 4 
min. Zinc stearate added 
Jand mixed with others 
for 1 min. Total 5 min 


Dries fast, flowability 78 


88 


Normal 
30 
92 Flowability 81 
38 


30 No humidity resistance 


* Hydrous magnesium silicate 

f . . . id 
/ Portland Cement (CaClg—10%) 
® Zinc Stearate 


*ZnO 





the other hand, the remaining silicate binder which 
has not been reacted by the gas will contribute pro- 
portionally considerably more strength as the water is 
removed leaving the silicate as an adhesive binding 
material. 

Excessive water in the initial system enhances the 
rate of the CO, reaction giving initial high silica 
gel strengths but resulting in later decreased strengths 
as the system is dried out. 


Water Quantities to Control 

There are then, three quantities of water to con- 
sider and control carefully in the CO, molding proc- 
ess. This is assuming that the sand itself is dry: 


1) The water is a part of the sodium silicate binder. 
2) The water which is added with the sugar, syrup 
or as a controlled additive quantity in the initial 


mix. 
3) The pickup of moisture in storage due to high 
relative humidities. 


Proper choice of formula will obviate all these 
problems of water content provided the relative hu- 
midity during storage before usage is below 70 per 
cent. The gassing reaction to form the silicate gel 
becomes less sensitive to the water content with the 
favorable additives such as sugar and iron oxide. A 
desirable uniform coating of the sand grains during 
the mixing of formulation ingredients, or with a 
prepared composition, depends considerably upon 
viscosity of the binder material as well as the flow- 
ability of the sand during such a mixing action. 


Controlled Gassing 

A thin film of the silicate adhesives is most desir- 
able. Excessive quantities of the binder only reduce 
the cohesive strength of the overall film. The strength 
of any mass is proportionately greater the smaller the 
quantity considered. Probability of structural break 
down gives credence to this hypothesis. 


The previous discussion concerning water content 
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TABLE 8 — VARIATIONS IN GASSING AND ADDITIVES TO OBVIATE HUMIDITY PROBLEM 





Exp. No. 





168 Calcium hydroxide 
118E, 121 Pre-drying in oven 
118F, 121A Gassing with compressed dry air . 
118G, 121B 
135 A solvent carried silicone spray . 


145 Dipping in a hydrous magnesium silicate methanol mix. . 


Zinc oxide 
165, 166, 229 High silica to soda ratio silicates. . 
122, 163 Iron oxide 
129 Nitrogen replacing CO... 
129 Gassing with Nitrogen and COg... 
123 A water containing silicone spray. . . 
124, 126 
127 Aluminum hydrogen phosphate addition 


212, 213 


146 Dipping in an aluminum hydrogen phosphate... . 


140 Addition of a hydrous magnesium silicate . . . . 
201, 202 Liquid and solid silicate mixture 
155 Mixed silicates . . . 
161 Cresol-phenolic plastic powder 
133 Fireclay . 
153 Calcium chloride . . 
219, 220,227 Zinc stearate 
141 Liquid urea resin . . . 


Formula Change 


Gassing with combination of COg and compressed air . 


A water containing silicone compound mixed into formula 


Effect on 
Result Collapsibility 


Good 

Good No effect 

Fair No effect 

Fair No effect 

Fair No effect 

Fair Some decrease 

Fair 

Fair Not favorable 

Poor Very good 

Poor No strength 

Poor No effect 

Poor Not determined 

Poor Not determined 

Poor Incompatible 

Poor Decrease greatly 
. .Poor No strength 

Poor No effect 

Poor Not determined 

Poor Decrease slightly 

Poor No effect 

Poor No strength 

Poor No effect 

Poor No strength 





of the silicate formulation indicated a need for con- 
trolled gassing. Laboratory studies have considered 
the variables of the gas pressure, gas composition 
and quantity and rate of gas usage, as controlled by 
venting and size of feed apertures. The laboratory 
gassing of test cylinder specimen was determined as 
20 sec through a %,-in. diameter exit at 35 lb gage 
pressure. A fine mesh corrugation support at the bot- 
tom of the cylinder during the gassing provided ad- 
equate venting. 

Plant trials with muffle boards clamped as mani- 
folds over wooden or metal core boxes gave best gas- 
sing performance when the boxes were well vented to 
allow a gas passage which will not exceed 10-in. later- 
ally and 4 in. in diameter of flow (Fig. 9). 

The structural strength initially developed with 
the CO, gas allows immediate handling of the mold 


or core. This is not the best bond which sodium sili- 
cate can contribute, however, since drying in storage 
will add considerably to the strength. Minimum CO, 
gassing to give adequate structural strength for nor- 
mal core and mold handling is preferred. If the sand- 
silicate structure can be retained in place either by 
green strengths or adequate moderately high temper- 
ature resistant supports, convection drying or dielec- 
tric heating methods can be used to remove the mois- 
ture resulting in a strongly bonded silicate adhering 
structure requiring no CO, gas application. 

In this case no gelling by CO, gas occurs, and there 
is no irreversible loss by drying of silicate bonding 
materials. This is one approach to semi-precision 
molding using heat methods similar to those used in 
phenolic shell molding.? 

Figure 10 is a laboratory demonstration of one of 


| -NO. | SODIUM SILICATE IN RECOMMENDED sats, WITH 
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VARIOUS SANDS AND CONTRIBUTING ADDITIV 


2-NO.8 SILICATE BINDER, IN PROPER AMOUNTS WITH ADDITIVES 
ROUN AIN CO N 


DE NO. A SAND. 
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fect on strength and surface hard- 
ness. 





Fig. 9 — Gassing production half cores using a mani- 

fold and vented box. 
the many methods of gassing?®.34 in which a glass 
reinforced epoxy pattern of shell construction, vented 
adequately through the surface, can be gassed from 
the inside cavity out through a mold of shell thick- 
ness providing enough initial strength for pattern re- 
moval and subsequent curing in a dielectric oven. 
There are advantages for gassing with a vacuum 
chamber where short runs on varied sizes of 
and molds are produced. There are reductions of 
CO, gas requirements also purported. Experiments 
129, 118F, 118G, 121A, 121B (Tables 7 and 8) show 
the favorable possibilities of using dry air, hot air, 
nitrogen gas or the dilution of CO, gas with dry air. 


cores 


The controlled gassing of experimental cylinder 
specimens supported literature knowledge, and sup- 
plied information that each sodium silicate binder 


Fig. 10— Laboratory demonstration of one of the 

methods of gassing in which a glass reinforced epoxy 

pattern of shell construction can be gassed from the in- 

side cavity out through a mold of shell thickness. 
composition related to difference of silica to soda ra- 
tio, water content and viscosity has its own optimum 
quantity of CO, for adequate initial strength as a 
gel form adhesive. The 51 degree Baumé binder no. 1, 
for instance, was gassed 20 sec at a 35 lb pressure, 
compared with 5 to 10 sec for a 52 degree Baumé 
silicate containing more silica due to a 2.4 to | ratio 
rather than a 2 to | ratio silica to soda content. 


OTHER VARIABLES FOR CONSIDERATION 

This designation should not be construed as minor. 
They are no less important than those previously con- 
sidered. With the proper attention, however, they 
can easily be controlled within certain operating lim- 
itations. Let us consider: 


Mixing Methods and Time 

The order in which the ingredients of the formula- 
tions are added to the mixing unit, the action of the 
mixer and the time of the mixing can either be care- 
fully controlled or given little attention. We know 
that CO, from the air and the action of drying will 
pre-set the silicate adhesive bond. If this occurs be- 
fore the formed, this amount of 
strength-giving sodium silicate is lost, and will even 


core or mold is 


TABLE 9 — NUMERICAL PARAMETERS COMPARING FIVE REPRESENTATIVE SANDS 
WITH THE MINIMUM CRITICAL PER CENT BINDER 1 REQUIREMENT 





Fine Grain 

Sub Angular 
Ottawa Sand Dividing 
Wedron AFS 105 Creek 

Code Number A ; D ¥ E 


Sub Angular 
High Density 
AFS 81 
New Jersey 


Rounded 


Grain Sub Angular Cape 
AFS 70 


New Jersey 








0 
1 
6 


Retained on screen 40 
50 
70 
100 
140 34 
200 bs 19 
270 4 
325 
PAN 


NN & ty 


_ 





AFS Fineness No. 
Est. Surface shape factor 

Specific surface by using ratio multiplier (1.82), called 
A, sq cm/gm.. 

Specific surface B.E.T. Method, sq cm/gm 

4th power of specific vol. ratios, called B 

Multiple of A x B 

Minimum Critical % Binder 1 Requirement 
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interfere with the proper bonding when the sand is 
rammed into position. 

The mixing should be stopped immediately then 
when the sand grains are uniformly coated with the 
proper distribution of the formulation ingredients. 
Proprietary mixes have been pre-blended and have 
uniform ingredient distribution. Other additives such 
as silica flour and iron oxide can be pre-dry mixed 
before adding the sodium silicate, sugar and water 
compositions. A cresol-phenolic organic powder added 
in the small amount of | gram/Ilb of sand improves 
the flowability of those mixes which ram with diffi- 
culty. 

Mixers operated from 114 to 5 min depending on 
the difficulties of the mix, give adequate results in 
the laboratory. Mixers which throw the sand causing 
aerated drying should be avoided. The literature,?7 
as well as experimental results, favor a simultaneous 
addition of sodium silicate, sugar and water rather 
than mixing them each separately into the sand. 


Storage of Mix and Cores 

The storage life of a sodium silicate sand mix de- 
pends considerably upon how it is kept uniform in 
water content. Tight metal containers covered with 
wet burlap bags sealed off from the CO, of the 
atmosphere can be kept for at least a day. 

The storage life of a formed and gassed core or 
mold, however is almost indefinite, provided the rel- 
ative humidity is not excessive for a time which would 
cause penetration and collapse of the bond struc- 
ture. Even if they become weakened by high rela- 
tive humidity, if they hold their shape, cores and 
molds will still be usable when adequately dried 
out before handling. 


The Flowability of the Mix 

The flowability of the sand binder mixture de- 
pends considerably upon the composition such as 
sand, type of silicate and additives used. The choice 
of recommended formulations given later has taken 
into account the valuable aspect of flowability. Struc- 
tural strength and surface uniformity of the formed 
part depends upon optimum packing and uniform 
density of all parts of the structure. Flowability, as it 
concerns ramability and adaptability to best blowing 
or vibrating, makes these characteristics possible. 

There is no reason why any of the recommended 
formulations should not be used for blowing, ram- 
ming or vibrating equal with green sand and urea 
bonded formulations. Plant runs have proven these 
formulations quite adaptable. Variations from these 
general types of formulas such as using additional 
binder, varying the type of silicate used or changing 
the sand without changing the sodium silicate con- 
tent, may result in problems in ramming or blowing 
to form optimum core structure. 

Adding water, or changing the silicate to improve 
the flowability of the mix without proper considera- 
tion of other properties, may result in poorly bonded 
cores or cores with poor collapsibility. Choice of 
sand to give adequate ramability is also important, 
and should not be determined without careful study. 
A laboratory attempt to compose a sand of perfect 
distribution for packing resulted in one with poor 
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flowability. Sand distribution must consider flow 
and permeability as well as structural characteristics. 


Temperature 

Practically all chemical reactions are sensitive in 
some degree to temperature. The bonding with so- 
dium silicate is no exception. However, ordinary am- 
bient conditions are usually considered in the opera- 
tionable range. Since the viscosity of the silicate de- 
creases with temperature and the gelling action is ac- 
celerated with temperature, these would be markedly 
reduced if the sand or silicate were used immediately 
from a low temperature storage. Re-used sand, if al- 
lowed to remain hot in the mix, would cause acceler- 
ated drying resulting in a poorly bonded structure 
due to pre-dried silicate on the sand previous to mold 
forming. 


RECOMMENDED FORMULATIONS 


These selected formulations are based upon op- 
timum properties determined by experimental studies 
taken from the various tables of results. Each sand is 
presented separately. Figures 11, 12 and 13 are ex- 
amples of favorable results in the actual use of these 
formulations compared with standard core results. 


Code D Sand 

This sand is easily available in New England but 
not recommended as a selected sand for CO, molded 
cores. The high surface area with variable quantities 
of contaminants, such as mica, require higher per- 
centages of bonding mixtures. The addition of small 
amounts of selected organic additives to this sand, are 
found to contribute: 


a) Flowability (ramming qualities) providing uni- 
form density of the core or mold structure. 

b) Production of just enough gas at the metal mold 
interface to prevent penetration and veining which 
seem prevalent when pouring the copper metals 
against this sand. 


The formulas given in Table 1] have shown quite 
acceptable properties in the laboratory studies, and 
those designated have shown good performance in 
the plant operations. 

Numbers | and 2 binders are 2 to | silica to soda 
ratio sodium silicates, 51 degree Baumé of about 380 
centipoise viscosity. Number 8 binder is a 3.22 to 1 
silica to soda ratio sodium silicate, 38 degree Baumé 
of about 60 centipoise viscosity. Binders nos. | and 2 
have been found superior in their effectiveness in 
the CO, bonding process, but no. 8 binder gives some 
resistance and better performance in conditions of 
high humidity. Numbers 3, 4 and 5 binders are the 
type sodium silicates predominately used in the 
foundry industry. The silica to soda ratio is 2.4 to 
1, 52 degree Baumé of about 1700 centipoise viscosity 
and 47 per cent total solids. 

The laboratory evaluation comparisons show ac- 
ceptable results, but in many ways the resulting cores 
and molds are inferior to the preferred | and 2 bind- 
ers. The important advantage of these 3, 4 and 5 
silicate binders is the shorter time of gassing required, 
which allows increased production with shorter gas 





application cycles. Formulation 320 is included where 
this increased production rate seems important. Num- 
bers 1 and 2 binders could be 
formulation with best results. 


used in this same 

These formulations give adequate collapsibility 
over the higher temperature range required for brass 
(Figure 14 shows the results for formula 250 immersed 
in various furnace temperatures for | min and 5 min). 


Code B Sand 

Table 12 is a compilation of selected formulations 
using code B sand. The test data indicate formulas 
230 and 252 
Figure 14 is 
207 and 252 using this sand, in which the cylinder 
specimen were immersed at various furnace tempera- 
tures for 1 min Code C 
which was recommended as possibly superior for the 


as superior in all around requirements. 
a collapsibility study of formulas 251, 


and 5 min. sand is one 
sodium silicate-CO, process. Data do not substan- 
tiate this possibility, and these recommended formu- 


lations do not include this sand competitively. 


TABLE 10 — PHYSICAL PROPERTIES OF SODIUM SILICATE BINDERS CONSIDERED 


571 


Figs. 11-13 Examples of favorable results in the 
actual use of the recommended formulations compared 
with standard core results. 


Fig. 11 — (left) — Sectioned casting, urea cored. 
Fig. 12 — (lower left) — Sectioned casting, CO» cored. 


Fig. 13 — (below) — Finished half cores and molds, in- 
cluding bonded half cores. 


Code A Sand 

This round grain sand is of highest silica compo 
sition and seems particularly suited for the sodium 
silicate-CO, molding Low percentages of 
binder are adequate, and a wide variety of formu 
lations give excellent results (Table 13). Where the 
simple formulas such as 118 may present problems 
of hot expansion deformations (such as scabbing, and 
hot casting cracks), formulas such as 167 will correct 
this deficiency and reduce problems of penetration 


proc ess. 


Code E Sand 

Code E sand is included (Table 14) because it pro 
vides smooth and molds with 
density packing. This combination reduces the pos 
sibility of providing adequate strength without sa¢ 
rificing collapsibility. However, this sand with the 
silicate adhesive-type binder probably is superior to 
others where hot expansion problems are serious, 
The subangular, mul 


surface cores lowest 


causing mold wall fractures. 
tiple screen properties of this sand allow movement 
with metal shrinkage where a coarser closely packed 


IN THESE STUDIES 





Silicate Binder 
Code Number 


Ratio Na2O:SiOe2 : 1:2 
Na2O, %.. 13 
SiO2, %. 32 
Total solids, %.... . 46 
Baumé (degrees) § 50. 52 
Viscosity (centipoise) 1600. 


est. 


Minimum Critical 
Percentage Sodium 
Silicate Binder 





Sand A 

B 

C 

D : 

E 3 
Critical percentage figures for binder 
sand used are based only on minimum experimental results 
*Reauires water addition, N.W.—not workable 


1 are based on considerable data 


5 
6 


5 
4 
3 


11 12 


1.6 1:2.0 
19.5 18.0 
31.2 36.0 
50.7 54.0 
58.5 59 3 
7000 70000 


+ 


Additional 
Maximum % 
Can Add Using 
Proper 
Additives 


Best With 

No Water 

Addition 
"3.5 1.6 N.W *N.W 1 
*N.G *N.W 1 
*N.G *N.W 0 
3.0 0 
3.8 *N.G *2.8 0.6 


2.1 
3.2 


The critical percentages for the other binders dependent upon the 


taken from Table 6 
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FOLLOWING FURNACE TREATMENT 





COLD COMPRESSIVE STRENGTHS OF CYLINDERS 














0 1200 
TEMPERATURE (°F) OF FURNACE 

Fig. 14— Furnace temperature effect on representa- 

tive solium silicate CO» formulations. 
round grain sand will require additions of organic 
cushioning materials such as wood flour!! to extend 
the hot deformation properties of the mold structure. 

The silicate bonded cores of this sand can be as- 
sisted in structural strength considerably with the 
addition of the coarser silica flours. Since the work 
with this sand was limited to a few trials, the opti- 
mum quantity addition is only estimated (Table 14). 


LABORATORY EVALUATION METHOD 

The initial series of cores made in the laboratory 
for metal casting in works production indicated the 
variable characteristics which seem important for con- 
trolling plant operations. The operating costs, quality 
of casting surfaces and dimensional precision are de- 
pendent upon the formulation selection and the con- 
ditions of mixing and gassing. To attain the opti- 
mum in all these aspects requires a knowledge of 
formulation and process variables. This knowledge was 
accumulated by laboratory and plant studies. The 
laboratory methods evolved by initial trial and error 
methods correlated with plant runs is described in the 
following paragraphs. 


Procedure 

Sand, sodium silicate, sugar and other additives are 
weighed out to the nearest 0.1 gram on laboratory 
balances. Mixes of 1214 Ib in one laboratory mixer or 
25 lb in a second mixer are prepared to a homo- 
geneous consistency (Fig. 15). The dry ingredients 
were mixed first, followed quickly by a simultaneous 
addition of all liquid materials (sugar being initially 
dispersed in water if a water addition is included). 
Otherwise, the sugar is added with the sodium sili- 
cate. 

The test cylinders are formed by placing 185 grams 
of the fresh mixtures into a polished metal cylinder 
of 214 in. inside diameter. The sand silicate mix is 
smoothed to a uniform thickness in the cylinder and 
placed in a press, as shown in Fig. 16. A solid metal 
cylinder piston with a self-aligning fixture attach- 
ment in the laboratory press is pressed into the 
cylinder against the sand to a 500 lb total pressure. 


TABLE 11 — RECOMMENDED FORMULATIONS WITH CODE D SAND AND ADDITIVES 





Lab. See Date of Silicate 


Additives, 7% _ 





Silica 
Iron Flour 


Exp. Table Plant Binder Binder, 
No. No. Run Used, No. % 


12/27/57 1 3.0 2.0 0.33 
10/10/58 and 1 or 2 3.0 2.0 0.5 %.2 
10/14/58 
also 
6/24/58 and 
6/4/58 
236 1 1 and 2 
320 6 3, 4 and 5 
176 1 8 
177 12 
*Cresol phenolic organic derivative. 


Water Other 


Sugar Oxide (90-140M) 








TABLE 12— RECOMMENDED FORMULATIONS WITH CODE B SAND AND ADDITIVES 


Additives, % 
Silicate Silica 
Exp. Table Plant Binder Binder, Iron Flour 
No. No. Run Used, No. % Sugar Water Oxide (90-140m) 


*251 2 3.0 
and to 
236 2 
324 2 
230 2 
and 
207 1 








Lab. See Date of 





3.5 
Plant Production 3.0 


to 2.0 


2.3 
, 
2:5 


252 2 1 2.0 
"Compare with Exp. 324 with 3% no. 2 binder (Table 2); No. 236 gave better collapsibility. 
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TABLE 13— RECOMMENDED FORMULATIONS WITH CODE A SAND AND ADDITIVES 





Additives, % 
Cresol 
Phenolic 


Lab. See Silicate 
Binder Iron Silica 


Used, No. Sugar Water Oxide Flour 


Date of 


Exp. Table Plant 
No. No. Run 


Organic 
Derivative 


3g 


118 3 12/31/57 


122 
167 
136 : 12/31/57 
165 
157 
308 
336 
and 
312 
*Percentage depends upon requirements of collapsibility 
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TABLE 14— RECOMMENDED FORMULATIONS WITH CODE E SAND AND ADDITIVES 





Additives, % 
Silicate Silica 
Table Plant Binder Iron Flour 
No. Run Used, No. Binder, % Sugar Water Oxide (90-140m) 
4 1 1.8 
and 
4 2.5 
4 $.5 
Proposed 2.5 to 
Formula 1 3.5 2 


See Date of 


*Shows poor collapsibility; 2.4% is the limit for retaining acceptable collapsibility even with the additives. 





This appears to equal uniform plant ramming, 
giving a compaction of sand similar to blown cores 
with density and permeability varying only according 
to the sand and silicate sugar formulation used. All 
cylinders of a given formulation, however, came out 
surprisingly of the same height indicating a uni- 
formity of density by this controlled pressure method. 

The cylinder assembly is removed from the press, 
tapped lightly with a rubber hammer and gassed with 
a standard plunger gassing unit for 20 sec at 35 Ib 
pressure (Fig. 17). In some cases, the gassing time 
was changed depending upon the type of sodium sil- 
icate used as the bonding ingredient. Figure 18 is an 
example of such cores ready for test. Scratch hard- 
ness was made on each test series. Two to four 
readings were made before the muffle furnace heat 
immersion and after heat immersion (Figs. 19, 20). 
Figure 21 shows a cylinder being evaluated from com- 
pressive strength before heat application. 

At least three cores from each series were place in 
the muffle furnace at a controlled high tempera- 
ture. In most cases, this was at a temperature of 
2200 F. The time of heat immersion was eventually 


Fig. 15 — Mixes of 12% Ib in one type laboratory 
mixer or 25 lb in a second type mixer are prepared to 
a homogeneous consistency. 


standardized at 5 min (Table 16 gives a correlation 
comparing two, five, and 15 min in the furnace at 
2200 F). Figure 22 is an example of such a furnace 
run. 

The cylinders after heat (Fig. 23) will vary in 
strength and surface hardness according to the po 
tential collapsibility of the formulation tested (Figs. 
20 and 24). 

Variations in storage time and conditions of relative 
humidity were recorded at the time of mixing and 
in storage. Controlled comparisons were made on cyl 
inder cores kept in desiccators at different relative 
humidities (Fig. 25). Tables 15 and 16 are examples 
of data recorded during two experimental studies. 
The data recorded in Tables | through 8 are com- 
piled from such sheets. 

The flowability of some of the experimental mixes 
as recorded in the tables of results were determined 
with a flowability indicator which was used as an 


Fig. 16 —A solid 
metal cylinder 
piston with a self- 
aligning fixture 
attachment in a 
laboratory press is 
pressed into the 
cylinder against 
the sand to a 500 
lb total pressure. 
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TABLE 15 — REPRESENTATIVE DATA SHEET FOR AN EXPERIMENTAL LABORATORY STUDY 
OF ONE FORMULATION (CO2 MOLD STUDIES) 





Sand. . 

Sod. Sil... . 
Additives... . 
Mixing... 
Mold Form 


Furnace Heat. . 
Remarks 


sand A in code designation Test: 122 standard formula 

binder 1, 51 degree Baumé, 1.8% 

sugar, 2.0%; water, 0.5%; iron oxide, 2.0% 

5 min, 12.5 lb total 

2% x 3 in. cylinder, hand rammed and pressed at 500 Ib 

20 sec at 35 psi 

2200 F. 

Immediately after gas S 95; shows poor resistance to high humidity. 
Compressive strength 0 after heat, good collapsibility 





Designation Compressive Strength S Hardness 





Storage Min. In Sample Before After After After stand. After General 
hr. Furnace No. Heat Heat gas. (5 hr) heat Appearance 





Normal relative humidity 38% 


2000 
2175 
2250 





Relative 


UuUuw www 





| 


Relative 


90 Excellent 


87 


humidity 88% 





attachment to a 315 sand rammer. Flowability is only 
one parameter, and although good flowability is re- 
quired for optimum cores and molds it must be 
combined with other properties such as strength, sur- 
face hardness and collapsibility after heat. These are 
all considered in determining best formulations and 
operating variables, The data compare equal with 
the flowability of sand formulations used in other 
molding processes. 


Fig. 17 — The cylinder assembly is removed from the 
press, tapped lightly and gassed with a standard plunger 
gassing unit for 20 sec at 35 Ib/sq in. pressure. 


112 * modern castings 


REFERENCES 


1. B. H. Booth and C. A. Sanders, “Another Look at Sand 
Grain Distribution,” AFS TRANSACTIONS, vol. 62, p. 499, 1954 
. Robert E. Morey, “Use of Sieve Analysis in Determining 
Surface Area of Sand,” Foundry, pp. 100 and 101, Aug. 1957 

. Foundry Sand Handbook, Sec. 5, “Methods of Determining 
Fineness of Foundry Sands,’ American Foundrymen’s Society 
Sixth Edition, 1952. 

. J. M. Leaman and D. C. Ekey, “Statistical Techniques for 
Classifying Foundry Sands,” AFS TRANSACTIONS, vol 64, pp 
679-687, 1956 
AFS Mold Surface Committee 8-H, “Influence of Sand Dis 
tribution and Surface Coatings on Metal Penetration,”’ AFS 
TRANSACTIONS, vol. 64, pp. 82-90, 1956 
“Symposium on New Methods for Particle Size Determina 
tion in the Sub-Sieve Range,” Special Technical Publication 
No. 51, A.S.T.M., March 4, 1941 
H. E. Rose, The Measurement of Particle Size in Very Fine 
Powders, four lectures delivered at King’s College, London 
Chemical Publishing Company, Inc., New York, 1954 

§. R. D. Cadle, Particle Size Determination, Inter-Science Pub 
lishers, Inc., New York, 1955. 

. J. B. Caine and C. E. McQuiston, “The Theoretical Con 
cepts of the Packing of Small Particles,” AFS TRANSACTIONS 
vol. 66, p. 36, 1958. 

. E. J. Grott, “Particle Packing — Principles and Limitations,” 
AFS Sand Division, Basic Concepts Committee 8-B, AFS 


TRANSACTIONS, vol. 66, p- 553, 1958 


Fig. 18 — Completed cores ready for testing. 





Fig. 19 — Surface 
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Fig. 22 — Heating cores in the furnace at 2200 F. 


TABLE 16 — REPRESENTATIVE DATA SHEET FOR AN EXPERIMENTAL LABORATORY STUDY 
OF ONE FORMULATION (COz2 MOLD STUDIES) 





Sand. . D in code designation 

Sod. Sil..... binder 1 51 degree Baumé, 3.5% 

Additives. .... none 

Mixing... 4 min 10 lb batch 

Mold Form.... 2.25 x 3 in. cylinder, hand rammed and pressed at 500 Ib 
Gassed ; 20 sec at 35 psi 

Furnace Heat 2200 F., 2, 5, and 15 min 

Remarks Shows poor collapsibility 





Density Compressive Strength S Hardness 
Before After Before After After After After General 
Designation Heat Heat Heat gas. standing Heat Appearance 





2 min 
2150 Very good 
975 
1800 
1090 


5 min 


NNN NY 
IAW 


| & = 





975 
1450 
1950 

15 min 
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Fig. 24— Testing compressive strength after 
heat. 
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1956. 

. Walter E. Gruver, Jr., “The Carbon Dioxide Process,” 
Foundry, pp. 106-110, June, 1957. 

r. E. Barlow, “Developments of High Pressure Molding 
with CO, Process Sands,” AFS TRANsacTIONS, vol. 64, pp. 
336-338, 1956. 

The following papers concerning the CO», process, AFS 
TRANSACTIONS, vol, 64, 1956. J. E. Huss, “A Survey of the 
CO, Process,” p. 98; D. V. Atterton, “The Carbon-Dioxide 


Fig. 25— Cores in desiccators, relative 
humidities 35, 76 and 88 per cent. 
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Fig. 23 — Cores after heat. 


Process,” p. 14; T. E. Barlow, “Developments of High Pres 
sure Molding with CO, Process Sands,” p. 336; F. M. Scaggs, 
“Core Making with CO, Process,” p. 333. 


21. Robert D. Fenity, “The Use of Sodium Silicate in Steel 


Casting Molds and Cores Literature Survey,” Journal of 
Steel Castings Research, $.F.S.A., no. 5, pp. 7, 8, 9, and 14, 
May, 1956. 

A. B. Steck, “Water Glass Carbon Dioxide Process,” Steel 
Foundry Facts No. 163, S.F.S.A,, pp. 8-11, Feb., 1956. 

A. B. Steck, “The Economic Importance of the Carbon Di 
oxide Process,” Steel Foundry Facts No. 174, $.F.S.A., pp. 11 
12, Feb., 1957. 


. Herbert Gersch and Cameron G. Harman, “Sodium Silicate 


Carbon Dioxide Inorganic Bonds for Molds and Cores,” Re 
port on Research Project No. 43, “Inorganic Bonding of 
Molding Materials,” Technical Research Committee, S.F.S.A., 
Sept., 1958. 

Jose Navarro and H. F. Taylor, “Inorganic Binders Solve 
Shell Molding Problems,” AFS TRANsAcTIONS, vol. 64, pp 
625-635, 1956. 

B. J. Ahearn and G. A. Gartner, “Sodium Silicate Bonded 
Shell Molds,” Foundry, Feb., 1958. 


. E. A. Lange and R. E. Morey, “Sodium Silicates for the CO. 


Process,” AFS TRANSACTIONS, vol. 66, p. 315, 1958 

James G. Vail, Soluble Silicates, vols. 1 and 2, American 
Chemical Society, Monograph No. 116. 

E. A. Lange, Abstract from Metallurgy Division, Metal 
Processing Branch, N. R. L., problem no. M02-03, Principles 
of Casting Metals (Carbon Dioxide-Sodium Silicate Process 
for Bonding Foundry Sands) 

Alan S. Michaelas, “Rheological Properties of Aqueous Clay 
Systems,” from the book “Ceramic Fabrication Processes,” 
edited by W. D. Kingery, Technological Press of M.I.T. and 
John Wiley and Sons, pp. 23-31, 1958 


. Ernest M. Levin, Howard F. McMurdie and F. P. Hall, 


“Phase Diagrams for Ceramists,” Edited and Published by 
the American Ceramic Society, Inc., 1956. 


2. David B. Atterton, “Surface Finish of Steel Castings,” 


Foundry, pp. 92-95, Feb., 1958 


. D. C. Ekey and E. G. Vogel, “Steel Foundry Uses New CO, 


Gassing Technique,” Foundry, pp. 134-138, Aug., 1957. 


. Leonard Romano and Anton Dorfmueller, Jr., “Molding 


with CO,,” Foundry, pp. 104-107, Oct., 1957 
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Competition in Annual Apprentice, 
Trainee Contest Starts on Oct. 1 


@ Foundry and patternmaking train- 
ees begin competition Oct. 1 in all 
five divisions of the Robert E. Ken- 
nedy Memorial Apprentice Contest. 
All entries must be received by April 
8, 1960. 

The contest is open to any trainee 
with not more than five years pattern- 
making experience or four years mold- 
ing experience. No restrictions are 
placed on AFS membership by either 
the contestant or his employer. All 
novices are eligible whether or not 
they are learning under an appren- 
tice program. The amount and type 
of training has no bearing on eligi- 
bility and is not considered in the 
judging. 

A contestant may compete in only 
one division of the national contest 
but may compete each year in any 
one division as long as he meets eli- 
gibility requirements. 

Divisions open in national compe- 
tition are metal patternmaking, wood 
patternmaking, iron molding, steel 
molding and non-ferrous molding. 
Three national winners are chosen in 
each division. 

Rules are determined by the AFS 
Education Division and conducted 
by its Apprentice Contest Committee 
which selects and furnishes patterns 
and blue prints, determines the point- 
score basis and selects the judges. 

Each contestant must observe the 
following: obtain a copy of the offi- 


cial rules and regulations, shall not 
examine the pattern or blueprint pri- 
or to entering competition and must 
have work certified. 

The following applies to molding 
entries: 

® The first casting poured from 
the first heat must be the only cast- 
ing entered. 

® All castings must be made in 
green sand molds only and must be 
blast-cleaned but not coated. 

® Gates and risers must not be re- 
moved. 

® Molding time starts when the 
contestant personally receives the pat- 
tern. Included in molding time are 
time spent in planning and _ study, 
closing the mold, clamping and 
weighting ready for pouring. 

The following applies to pattern 
entries: 

® Entries shall be coated only as 
specified on blueprint. Standard pat- 
tern colors shall be used. 

® Time commences when the con- 
testant personally receives the blue- 
print and shall include all planning 
and study. 

® Shellac must be applied but may 
be still wet when the contestant re- 
linquishes his pattern. 

Entries in national competition may 
come from one of three avenues. 

® Local chapter contests. 

® Inter-plant contests. 

® Individual plant contests. 


1959-60 Regional Conference Schedule 


Sept. 24-25 


Missouri Valley Regional Conference 


University of Missouri School of Mines and 
Metallurgy, Rolla, Mo. 


Oct. 1-2 


Empire State Regional Conference 


Drumlin’s Country Club, Syracuse, N.Y. 


Oct. 2-3 


Northwest Regional Conference 


Benjamin Franklin Hotel, Seattle. 


Oct. 8-9 


Michigan Regional Conference 


Pantlind Hotel, Grand Rapids, Mich. 


Oct. 16-17 


New England Regional Conference 


Massachusetts Institute of Technology, 
Cambridge, Mass. 


Oct. 22-23 


Ohio Regional Conference 


Deshler-Hilton Hotel, Columbus, Ohio. 


Oct. 29-3 © 


Purdue Cast Metals Conference 


Purdue University, Lafayette, Ind. 


Nov. 20-21 


East Coast Regional Conference 


Statler-Hilton, New York 


Feb. 11-12 


Wisconsin Regional Conference 


Hotel Schroeder, Milwaukee. 


Feb. 18-19 


Southeastern Regional Conference 


Thomas Jefferson Hotel, Birmingham 





Realign Administrative Duties of Officers 
for More Efficient Operations of Society 


@ A re-definition of the duties of 
the AFS Executive Officers, the Presi- 
dent and Vice-President, has grant- 
ed greater power to the AFS Region- 
al Vice-Presidents. This action by the 
Board of Directors transfers certain 
of the functions performed by Execu- 
tive Officers to the Regional Vice- 
Presidents. 

Officers will no longer preside over 
certain technical and committee 
events, enabling them to assume add- 
ed duties such as representing AFS 
at meetings with societies with allied 
interests and to perform other serv- 
ices to the Society. 

Regional Vice-Presidents will be 
the AFS representatives in their re- 
spective areas. They will conduct the 
regional administration meetings with 
the assistance of the Central Office 
and during the year will visit chap- 
ters in their area or meet with chap- 
ter chairmen. 

The change is designed to give a 
closer relation between the central 
organization of AFS and the chapters 
and to permit Executive Officers to 
serve more effectively. 

Following are the Regional Vice- 
Presidents, chapters and chapter con- 
tacts: 


REGION 1 

Regional Vice-President: A. A. Hoch- 
rein. 

Chapters: Connecticut, New England, 
Metropolitan, Philadelphia, Chesa- 
peake, Piedmont. 

Directors: H. G. Stenberg, New Eng- 

land, Connecticut. 
A. A. Hochrein: 
peake, Philadelphia. 
D. E. Matthieu; Piedmont, 
Metropolitan. 


REGION 2 


Vice-President: 


Chesa- 


Regional Wm. D. 
Dunn. 

Chapters: Eastern New York, Central 
New York, Rochester, Western New 
York, Eastern Canada, Ontario, 
Pittsburgh, Northwestern Pennsyl- 
vania. 

Directors: W. H. Oliver, Western 
New York, Northwestern 
Pennsylvania, Pittsburgh. © 
A. J. Moore: Eastern Can- 
ada, Ontario. 

W. D. Dunn: Central New 
York, Eastern New York, 
Rochester. 


REGION 3 
Regional Vice-President: Fred J. Pfarr. 
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Chapters: Northeastern Ohio, Canton, 
Central Ohio, Toledo. 
Directors: F. J. Pfarr, Northeastern 
Ohio. 
*—D. L. Colwell: 
Ohio, Toledo. 
R. E. Mittlestead: Canton. 


Central 


REGION 4 
Regional Vice-President: Richard RK. 
Deas, Jr. 
Chapters: Detroit, Saginaw Valley, 
Central Michigan, Western Michi- 
gan, Cincinnati, Central Indiana, 
Michiana. 
Directors: C. E. Nelson, AFS Presi- 
dent: not assigned. 
R. R. Deas, Jr.: Cincinnati, 
Central Indiana. 
D. W. Boyd: Central 
Michigan, Western Michi- 
gan, Michiana. 
L. J. Pedicini; Detroit, Sa- 
ginaw Valley. 


REGION 5 

Regional Vice-President: Hillard M. 
Patton. 

Chapters: Chicago, Wisconsin, Twin 
City, Central Illinois, Northern Illi- 
nois-Southern Wisconsin, Quad 
City. 

Directors: N. J. Dunbeck, AFS Vice- 

President: not assigned. 
°C. A. Sanders: Chicago, 
Quad City. 
°A. M. Slichter: 
Illinois. 
H. M. Patton: Twin City. 
N. N. Amrhein: Wiscon- 
sin, Northern Illinois- 
Southern Wisconsin. 


Central 


REGION 6 

Regional Vice-President: 
Kammerer. 

Chapters: Corn Belt, Mo-Kan, St. 
Louis, Timberline, Tri-State, Texas, 
Mexico, Mid-South, Tennessee, Bir- 
mingham. 

Directors: L. H. Durdin: Birmingham. 
K. L. Landgrebe, Jr.: Ten- 
nessee, Mid-South. 

W. L. Kammerer: St. Louis, 
Mo-Kan, Corn Belt, Tim- 
berline. 
Jake Dee: Texas, Tri-State, 
Mexico. 


Webb L. 


REGION 7 

Regional Vice-President: 
Wessel. 

Chapters: Southern California, Ore- 

gon, Utah, Northern California, 


James N. 


Washington, British Columbia. 
Directors: J. R. Russo: Northern Cali- 
fornia, Southern California, 
Utah. 
J. N. Wessel: Washington, 
Oregon, British Columbia. 


® Director-at-large. 


Schedule Meetings 
for All Districts 


@ Regional administration meetings 
will be held in each of the Society’s 
seven districts during 1959-60. Re- 
gional Vice-Presidents as “AFS Rep- 
resentatives” will preside at the meet- 
ings designed to promote closer co- 
operation between the AFS Board of 
Directors and chapters. 

Among subjects to be discussed are 
chapter affairs, membership, regional 
conferences, AFS developments, rec- 
ommendations to the Board of Direc- 
tors and regional news and events. 
A luncheon or dinner is held with 
chapters offices from the region at- 
tending. 

AFS Vice-Presidents are: 





VICE- 
PRESIDENT 


A.A. Hochrein 
W. D. Dunn 


REGION AREA 


1 East 

2 East- 
Central 

3 Central 

4 West- 
Central 
North- 
Central 
South- 
Southwest 
Pacific 
Coast 


F. J. Pfarr 
R. R. Deas, Jr. 


H. M. Patton 
W. L. Kammerer 


J. N. Wessel 





1959-60 Schedule 


Region | Nov. 12 (Tent.) 
New York 
Region 2 
Syracuse, N.Y. 
Region 3 Oct. 21 
Deshler-Hilton Hotel, Columbus, Ohio 
Region 4 Oct. 28 
Purdue University, Lafayette, Ind. 
Region 5 Nov. 13 
Hotel Sherman, Chicago. 

Region 6 

Holiday Inn, St. Louis. 

Region 7 

Benjamin Franklin Hotel, Seattle. 


Sept. 30 


Oct. 30 


Oct. 1 





committees in action 


AFS Currently Sponsoring 
10 Basic Research Projects 


@ Ten AFS-sponsored research proj- 
ects are currently active. Additional 
research programs may be initiated 
later. 

Most projects are receiving financiai 
support from the Society. Others are 
conducted on a cooperative basis by 
committee members and their »rgan- 
izations without cost to the Society 
except for special equipment or sup- 
plies. 

The research projects: 


Gray Iron Research 


A Study of the Theory of Gating 
and Risering of Gray Iron and Its 
Practical Application: Several progress 
reports have been submitted at Con- 
ventions. Progress report on several 
years work is being prepared and 
will be published as separate report 
later in year. Research conducted at 
Case Institute of Technology. 

Investigation to Establish the Feed- 
ing Distance of Gray Iron Castings: 
Project initiated at beginning of fiscal 
year. Up to present time simple geo- 
metric shapes have been used. Work 
will continue with more complex con- 
figurations. It appears that in a com- 
pletely rigid mold, gray iron can be 
fed relatively infinite distances. 


Brass & Bronze Research 
and Feeding 


Pressure Tightness 
Distance of 85-5-5-5 Bronze Castings: 
Being conducted at the University of 
Michigan under direction of Prof. R. 
A. Flinn. A progress report was made 
at 1959 Convention. It is hoped to 


continue program on somewhat 


panded basis. 


Light Metals 


Thermodynamics of Casting Solidi- 
fication of Light Alloys: Although un- 
der supervision of Light Metals Di- 
vision Research Committee, it is un- 
der contract at Battelle Memorial In- 
stitute by the Ordnance Corps of 
the Department of the Army. Prog- 
ress report submitted at 1959 Con- 
vention. Research establishes feeding 
distances possible with light alloys 
from risers of varying size and dif- 
ferent locations. 


ex- 


Malleable Research 

For past year research has been 
in progress at University of Wiscon- 
sin under direction of Prof. R. W. 


Heine. Investigation being made in 
possibility of casting heavy sections 
of malleable castings without the pres- 
ence of primary graphite in the white 
castings. First progress report made 
at 1959 Convention. Fundamental in- 
formation has been developed and 
research holds promise of excellent 
information for malleable foundry- 
men. 


Steel Research 


A preliminary investigation into the 
cause and elimination of “snotter” de- 
fect in steel castings was initiated 
last fall at University of Michigan 
under director of Prof. R. A. Flinn. 
Progress report made at 1959 Con- 
vention. Research has established ori- 
gin of defect and work now in prog- 
ress to develop means for its elimi- 
nation. 


Heat Transfer Committee 

Committee in cooperative effort 
with Aluminum Co. of America and 
Canada Iron Foundries, Ltd., is in 
process of establishing heat losses in 
gating systems of different shapes. 
Two cooperating companies are pro 
viding services and facilities without 
cost. 


Sand Division 


Grading, Fineness & Distribution 
Committee: As result of cooperative 
effort by its members has disclosed 
basic information relative to segrega- 
tion in handling of dry molding sands. 
Report and motion picture have been 
developed by committee, presently 
in cooperation with Manley Sand Co., 
Rockton, Ill. Research was conducted 
at no expense to Society. Commit- 
tee also preparing report on proper 
procedures for sampling non-metallics. 
Work in developing information wes 
also on cooperative basis without ex 
pense to Society. Report will be pre 
sented at 1960 Convention. 

Physical Properties of Iron Foundry 
Molding Materials at Elevated Tem- 
peratures Committee. Working on the 
establishment of correlation between 
casting surface and hot properties of 
molding sands. A cooperative effort 
on part of committee with Society 
paying only for materials required. 

Bakeability Test Committee: Cur- 
rent working cooperatively on project 
to develop suitable core bakeability 
test. 


) 











Malleable Division 
Reorganization 


@ Considerable reorganization has 
been effected in the Malleable Divi- 
sion following a meeting of the 
Executive Committee in May. 

Among the changes are: 
® Appointment of F. B. Rote, Albion 
Malleable Iron Co., Albion, Mich., 
and H. J. Heine, Mallerble Founders 
Society, Cleveland, as members-at- 
large to serve on the Executive Com- 
mittee. 
® The old Controlled Annealing Com- 
mittee and the old Pearlitic Commit- 
tee were combined to form a new 
Heat Treatment Committee (6D) un- 
der chairmanship of C. R. Sorenson, 
National Malleable & Steel Castings 
Co., Cicero, Tl. 

Three new committees were form- 
ed. 
® Casting Design Committee (6E)— 
Chairman, Joseph W. Beckham, Texas 
Foundries, Inc., Lufkin, Texas. 
® Finishing & Inspection Committee 
(6G)—Chairman, Oral K. Hunsaker, 
Dayton Malleable Iron Co., Dayton, 
Ohio. 
® Molding Materials & Methods Com- 
mittee (6H—Chairman, Prof. R. W. 
Heine, University of Wisconsin, Madi- 
son, Wis. 

The Executive Committee of the 
Malleable Division consists of the fol- 
lowing: 

F. W. Jacobs, Texas Foundries, Inc., 
Lufkin, Texas, Division Chairman 

L. R. Jenkins, Wagner Castings Co., 
Decatur, Ill., Division Vice-Chair- 
man, Chairman, Program & Papers 
Committee. 

Eric Welander, John Deere Malleable 
Works, East Moline, II]., Chairman, 
Round Table Luncheon Commit- 
tee 

>. F. Joseph, Central Foundry Div., 

GMC, Saginaw, Mich., Chairman, 

Research Committee. 

R. Sorenson, National Malleable 

& Steel Castings Co., Cicero, IIL, 

Chairman of Heat Treatment Com- 

mittee. 

J. W. Beckham, Texas Foundries, Inc., 
Lufkin, Texas, Chairman, Casting 
Design Committee. 

W. C. Truckenmiller, Albion Mallea- 
ble Iron Co., Albion, Mich., Chair- 
man, Melting Committee. 

O. K. Hunsaker, Dayton Malleable 
Iron Co., Dayton, Ohio, Chairman, 
Finishing & Inspection Committee. 

R. W. Heine, University of Wisconsin, 
Madison, Wis., Chairman, Molding 
Materials & Methods Committee. 

H. J. Heine, Malleable Founders So- 
ciety, Cleveland, member-at-large. 

F. B. Rote, Albion Malleable Iron Co., 
Albion, Mich., member-at-large. 
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any new processes have 

been presented to the 

American foundryman dur- 
ing the past few years. Some of the 
newer processes presented for appli- 
cation in the core room are the 
CO: process, the air setting process, 
the shell core process, and more re- 
cently the complete air setting proc- 
ess which requires no baking. 
@ THE CO2 PROCESS has gained 
wide aceptance and is presently 
being used to some degree in over 
30 per cent of the foundries in this 
country. The process is relatively sim- 
ple to put into production, control is 
not particularly critical, and the ap- 
plications are broad. The major ap- 
plications for the COz process are 
medium sized, low production cores, 
non-ferrous (particularly in the field 
of aluminum and magnesium castings) 


Efficiency in Materials Handling 


ANDLING BULK MATER- 
H IALS accounts for approxi- 


mately 40 to 50 per cent of 
the total hours expended in the mod- 
ern foundry. This is true in both 
small as well as large foundries. It is 
estimated that about 150 to 200 tons 
of material must be handled to pro- 
duce one ton of good castings. 

The proper application of convey- 
ors for transporting and processing 
materials is most important in pro- 
viding a uniform flow of material 
through the mechanized foundry. To 
put it another way—good engineering 
and proper layout design is just as 
important as the equipment selected. 

FLEXIBILITY is of utmost impor- 
tance in your conveyor mechaniza- 
tion program. Also the foundry must 
operate economically at half capac- 
ity as well as at full or over capacity. 

Regardless of size, foundries should 
start with a carefully considered over- 
all plan, even though economics of 
complete mechanization cannot be 
foreseen immediately. Thus units 
may be installed step by step, al- 
ways following the over-all plan. Al- 
low for readjustment and careful se- 
. lection of work to be placed on the 
mold and sand handling system. This 
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and certain tough steel foundry ap- 

plications. The major problems in the 

COz2 process are as follows: 

1) Low Strengths. Since the core 
strengths range from 50 to 100 
Ib per sq in., this process can 
only be applied to those cores 
where low strength levels can be 
tolerated. 
Stickiness. Since the base binder 
will air dry it is necessary to use 
the proper partings and control 
the core mix so as to keep the 
amount of binder at the absolute 
minimum. 
Collapsability. Since the base 
binder of the COz process is so- 
dium silicate, an inorganic mate- 
rial, organic materials must be 
added to the core mix for collap- 
sability. Some typical materials 
used are seacoal, pitch, wood 
flour, cereal flour and dektrene. 
Hot Deformation. Sodium silicate 
becomes plastic in the upper 
temperature ranges. This is an 
extreme problem in steel foundry 
practice. Additions, such as iron 
oxide, fire clay, or the use of 


step-by-step approach is often bet- 
ter even though the economics of 
complete mechanization are indicat- 
ed in the beginning. You can call 
this programing, if you like. 

Because of tremendous savings in 
floor space by the use of mechanical 
mold handling equipment it is usual- 
ly paramount to consider this area 
first. Mold handling requires flexibil- 
ity, particularly in the small foundry, 
because of the wide variety of work 
that must be handled. 

SEVERAL FUNDAMENTAL 
STEPS should be considered when 
formulating a materials handling sys- 
tem in any foundry: 

1) An accurate analysis must be 
made of capacities required to 
meet sales potential. 

A careful study should be made 
of present equipment, including 
building facilities. 

The conveyor layout should be 
developed to produce a straight- 
line flow. 

After a desirable flow has been 
finally established, a more de- 
tailed layout can then be de- 
veloped. Keep in mind _ that 
flexibility is of utmost impor- 
tance in development of the 
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New Foundry Core 


zircon sand help alleviate this 
condition. 

@ THE SHELL CORE PROCESS 

has gained wide acceptance in the 

automotive field and also in the small- 
er production foundries. This process 
offers a fast method of making pro- 
duction and semi-production cores 

The major advantages are the elimi- 

nation of green handling, baking and 

storage problems of conventional oil 
sand cores. 

The two major problems of the 
shell core process are: 

1) High cost of Pattern Equipment. 
Cast iron pattern equipment is 
recommended for shell core pro- 
duction, limiting the application 
to high and medium production 
jobs where the cost of the equip- 
ment can be amortized over the 
long production. When figuring 
savings, the cost of the drier equip- 
ment and core plates, which 
would be necessary with conven- 
tional practice, must be consid- 
ered. This last phase opens the 
application of shell cores in the 
field of complex, highly intricate 
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over-all conveyor layout from 
raw materials to finished prod- 
ucts. 

PROPER SELECTION of convey- 
ors in the modern mechanized found- 
ry makes it possible to lower unit 
costs, increase production, conserve 
man power and building space and 
improve working conditions. 

Plan your foundry mechanization 
with an over-all picture of the com- 
plete operation from raw material to 
finished casting. All departments can 
then take full advantage of the in- 
vestment without interference in the 
flow of materials. 

Every foundry is different and pre- 
sents its own problems which should 
be studied individually with the help 
of engineers who have had experi- 
ence in mechanization of a wide 
variety of foundries. 


Editor’s Note: This article contains highlights 
excerpted from a talk presented at the 1958 
Northwest Regional Conference. 
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Processes 


core work where core assembly 
and drier costs are quite high. 
High Sand Costs. The basic sand 
mix for the shell core process is 
considerably higher in cost when 
compared to conventional core 
practices. This can be off-set by 
using the process in applications 
where hollow cores may be used. 
By using coarse sand, 60 to 80 
AFS fineness, resin additions as 
low as 2 per cent on a solids 
basis can be used. Where this 
type of sand will supply casting 
finish acceptable to the customer 
it can be used economically. 
@ THE AIR SETTING PROCESS 
has come into wide acceptance, par- 
ticularly in heavy job work such as 
machine tool, automotive die work 
and the production of heavy equip- 
ment. This process can basically be 
applied to any particular core where 
the normal fabrication time would 
exceed one-half hour. The savings 
which can be expected on this type 
of core work are: up to 80 per cent 
less fabricating time, up to 50 per cent 
less baking time, and up to 50 per 





cent less cleaning time. Air setting 

binders have also been used success- 

fully as a molding media. The major 
problems with this process are: 

1) Control. Minor variations in the 
addition of the catalyst or the 
base binder will make major vari- 
ences in the working time of the 
sand mix. It, therefore, becomes 
a necessity to measure all mate- 
rials accurately. By having suffi- 
cient dry sand storage, the prob- 
lem of varying temperatures of 
the sand can be minimized. Sep- 
arate mixing equipment is desir- 
able to eliminate contamination. 
Producton Scheduling. Since the 
sand has a definite bench life, 
production scheduling is an abso- 
lute necessity. A major revision on 
production control is required to 
successfully use the air setting 
process. 

Penetration. Since the major ap- 
plication of the air setting process 
is on large core work, penetra- 
tion is a possible problem. By 
controlling grain distribution of 
the sand and through the use of 
inorganic additives such as silica 
flour, iron oxide and fire clay 
this problem can be minimized. 


Sulphur Removal 


is L. Fe oe 
epartment 
Mines & Technical 
Surveys, 

Ottawa, Ont. 


LADLE INJECTION 


DESULPHURIZING 
AGENTS 


CAST STEEL 


MAGNESIUM 


@ Low sulphur contents permit more 
scrap to be used in the gray iron 
charge and a saving of nodularizing 
agent when making ductile iron. 

Tests were conducted in which 
various desulphurizing agents were 
added to the tap stream of induc- 
tion melted iron poured at 2750 F. 
The desulphurizing efficiency indicat- 
ed that sodium hydroxide was the 
best reagent, followed by sodium car- 
bonate, calcium carbide, calcium cy- 
anamide and lime. 

In cast steel low sulphur contents 
give fewer difficulties due to grain 
boundary sulphides. The incidence 
of hot tearing is reduced. Low sul- 
phur levels are necessary for good 
low temperature impact properties in 
low alloy steels. 

Preliminary work was carried out 
with pure magnesium and magnesium 
alloys. These were added to the met- 
al surface, to the tap stream, to the 
ladle before the tap, and beneath 
the metal surface in a plunging cup. 


ACID AND BASIC 


LOW SULPHUR 


On extremely tough applications 

the use of zircon sand should be 

considered. 
@ THE NEW GROUP OF AIR SET- 
TING BINDERS which have been 
designed to completely eliminate 
baking are being introduced on a 
limited scale to the foundry market 
at the present time. These materials 
are basically resinous in nature and 
react with an acid catalyst to com- 
pletely set the binder at room tem- 
perature. These binders are used on 
the same applications as the conven- 
tional air setting binders; however, 
they have the added advantage that 
no baking is required. Another prac- 
tical application for this material is 
as a substitution for the dry sand 
facing used in fabrication of heavy 
castings. 

All of these processes are new tools 
to be used in a medern foundry. 
When used properly they can result 
in better castings at lower costs. Eval- 
uate these new tools in your foundry 
and see where they apply. 








Editor's Note: This article contains highlights 
excerpted from a talk presented at the 1958 
New England Regional Foundry Conference 


It was evident that a more friable 
and less dangerous material should 
be used. To suit these requirements 
a 50 per cent aluminum- 50 per cent 
magnesium alloy was developed. This 
was used in a mixture with lime. 

Ladle injection of acid electric 
steel reduces the sulphur content up 
to 40 per cent. The usual injected 
charge consists of 18 lb per ton cal- 
cined lime and 6 lb per ton Al-Mg 
alloy. This mixture is carried into the 
metal by argon gas. The injection 
time takes 30 seconds to 1 min and 
30 seconds for 500 Ib of steel. 

When acid steel was lanced in 
the furnace, sulphur reductions were 
obtained but a complex double slag 
procedure was required and the fur- 
nace tests were not as successful as 
the ladle tests. Basic electric steel, 
however, was desulphurized quickly 
and efficiently by injecting 24 lb per 
ton calcined lime and 6 |b per ton 
Al-Mg alloy into molten steel, held 
under a basic slag in the arc furnace, 
immediately prior to tapping. 

The sulphur content of the steel 
was lowered from an initial 0.020 
per cent to 0.008 per cent. Sufficient 
deoxidation occurred during injection 
to allow casting without further addi- 
tion of aluminum to the ladle. 

Editor’s Note: This article contains highlights 


excerpted from a talk presented at the 1958 
AFS All Canadian Conference. 
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September 1, 1959 
Thomas Founder, Pres. 
Modern Foundries, Inc. 
Yourtown, U. S. A. 


Dear Tom: 


Jack Smith had a close one the other day. Remember that dusty condition at his shakeout? 
Well the State factory inspector came over and said his collector was too small. He was giv- 
en 60 days to get a bigger one. The lowest bid was $15,000. He was going to sign the order 
today when Bob Jones from the Squirrel Cage Fan Co. happened to stop in. He took a look 
and found the fan running backwards . . . delivering only 60 per cent of the air. Electrician 
switched the wires and Jack saved $15,000. Reminds me of the time I hooked a 220-volt vac- 
uum cleaner to a 110-volt line—got only half the suction. 


I was thinking . . . if we only knew more about this kind of thing. Remember Jim White's 
plant? He installed unit heaters and didn’t know the roof ventilators would pull out the hot 
air before it warmed the men. Cost him plenty! ... And old Bill Black put in a bag collector 
to exhaust a muller mixing bentonite, water and sand. The damp bentonite sealed off the 
bags and Bill had to trade it in for a wet type collector. Cost him $5000 extra. 

Joe Brown really laughed at that one but old Bill had the last laugh when he heard Joe 
bought some unit-dust collectors for the cleaning room—didn’t know they were forbidden 
by State law. He had to sell ’em for half price. 

You pulled a few boners yourself, Tom. Remember when you bought the sound-absorption 
material instead of sound-reflective material to insulate the noise of a tumbling barrel from 
the shop. You didn’t know sound-absorption material is like a blotter and lets the sound soak 
right through. 

Yes Tom, you, Jack, Jim, Bill and Joe—all of you are always trying to reduce scrap castings 
but what are you doing about these costly boners, NOW, TODAY? That’s why I'm writing 
to you. 

Why not register one or two key men for the training course outlined on the opposite page? 
Look at what they're teaching! . . . and what a faculty! You'd think nothing of spending 


$60 to throw a party. Yet for that amount your man gets three days’ instruction designed to 
eliminate or reduce costly errors. Price includes all instructional materials and lunches. 


Maybe I'm crazy but if you don’t take advantage of this, I think you are. 


Sincerely, 


Hint 


Herbert J. Weber, Director, AFS Safety, Hygiene and Air Pollution Control Program 
HJW:fd 


P.S. Tom, to make it easier for you, fill out the bottom of this letter and return to me. I'll 
handle it from there. 





Please register these men for the T&RI-AFS Course: Cutting Hidden Costs. 
a ‘clei. “SR de oh SR 
ERS NER ee . Title = 


— Tie esd eran ieenascbaes __. Company 
$___ Enclosed (at $60 tuition ‘per man) Address 


Make checks payable to AFS TRAINING & RESEARCH INSTITUTE 











Training and Research Instztute 
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Hidden Non-Production Factors Swell Casting Costs 


MONDAY OCT. 5 
8:30—9:00 am 
REGISTRATION 
9:00—9:15 am 
ORIENTATION 
Hamilton Hotel, Chicago. 
Ralph Betterley, T&RI—AFS Train- 
ing Supervisor. 
9:15—10:15 am 
WORKMEN’S COMPENSATION 


1) History 
2) Philosophy 
a. Wage loss concept 
b. Common law action 
Types of Compensation Laws 
a. State fund 
b. Compulsory coverage 
c. Elective coverage 
Insurance 
a. Principle of 
b. Cost 
c. Determination of premium 
d. Self-insurance 
Employers Liability 
Statutory Provisions 
a. Second injury fund 
b. Schedules 
Inequities in the condition “arising 
out of and in the course of em- 
ployment” 
Industrial 
Functions 
J. J. Bloomquist, Branch Legal, Mgr. 
Employers Mutuals of Wausau 
10:15—10:30 am Recess 
10:30—Noon 
SUPATIONAL DISEASES 
Kinds 
a. Silicosis 
b. Siderosis 
c. Lead poisoning 
d. Metal fume fever 
e. Beryllium poisoning 
f. Dermatitis 
Treatment 
Aluminum Therapy 
Facts and Fallacies Concerning Oc- 
cupational Disease 
Eugene L. Walsh, M.D. Med. Di- 
rector, International Harvester Co. 
1:00—1:45 pm 
GENERAL PRINCIPLES OF FOUND- 
RY VENTILATION 
1) Basic Physics 
2) General Exhaust 
3) Intermediate Exhaust 
4) Local Exhaust 
5) Make up Air 
6) Recirculation 
Herbert J. Weber, Director SH&AP 
AFS 


Commission — How _ it 


1:45—2:15 pm 
EXHAUST HOODS 


$60.00 Registration 


1) Design 

2) Velocity Contours 

3) Types 

4) Applications in the Foundry 
Herbert J. Weber, AFS 

2:15—2:45 pm 

HOODS—Motion 

2:45—3:00 pm 


EXHAUST Picture 
RECESS 
3:00—4:15 pm 
FANS—A Demonstration 
1) Types 
2) Applications 
3) Fan Connections 
4) Fan Arrangements 
Wm. Tracy, Mgr. Sturtevant Div., 
Westinghouse Electric Corp. 


TUESDAY OCT. 6 
9:00—10:00 am 
DUCT WORK EFFICIENCIES —A 
Demonstration 
Kenneth Robinson, Ventilation En- 
gineer, General Motors Corp. 
10:00—10:15 am 
RECESS 
10:15—11:00 am 
THE RIGHT AND WRONG WAY OF 
HEATING A FOUNDRY 
Kenneth Robinson, Ventilation En- 
gineer, General Motors Corp. 
11:00—Noon 
RADIANT HEAT—A_ Demonstration 
1) Basic Physics 
2) Application of Radiant Heat Laws 
3) Practical Methods of Controlling 
George Stoecker, Industrial Hygien- 
ist, General Motors Corp. 
12:00—12:15 pm 
HEAT—Motion 
1:15—2:45 pm 
DUST COLLECTORS 
1) Types 
2) Applications 
3) Advantages and 
Various Types 
4) Comparative Efficiencies 
5) Comparative Costs 
David Stephan, Phd. U. S. Public 
Health Service. 
2:45—3:00 pm 


Picture 


RADIANT 


Disadvantages of 


RECESS 
3:00—4:00 pm 
TESTING AND MAINTENANCE OF 
EXHAUST SYSTEMS 
1) Testing an Exhaust System 
a. Testing instruments and use 
b. Procedure 
2) Maintenance of Ventilation Equip- 
ment 
a. Common trouble 


b. Prevention of breakdown 
Kenneth M. Smith, Chief Mainte- 
nance Engineer, Caterpillar Trac- 
tor Co. 


WEDNESDAY OCT. 7 


9:00—10:15 am 
IMPACT OF NOISE ON COMPENSA- 
TION 
1) Factors in Compensability of Hear- 
ing Loss 
2) New York Precedent 
3) Wisconsin Precedent 
4) Status in Other States 
5) Economic Impact 
6) Solutions in Effect and Proposed 
Floyd E. Frazier, National Associa- 
tion of Mutual Casualty Companies 


10:15—10:30 am 
RECESS 


10:30—10:50 am 
PHYSICS OF NOISE 
H. J. Weber, AFS 


10:50—11:25 am 
PHYSIOLOGY OF HEARING 
HEARING LOSS 
1) How We Hear 
2) How Hearing is Impaired 
3) Effects of Excessive Noise 
4) Audiometry 
a. What it is 
b. Importance of 
c. Pre-placement and periodic au- 


AND 


diograms 
Paul Whitaker, M.D., Med. Direc- 
tor, Allis-Chalmers Mfg. Co. 


11:25—Noon 
FOUNDRY NOISE EXPOSURES 
1) Damage Risk Criterion 
2) Design Base Line 
3) Noise Levels at Typical 
Operations 


H. J. Weber, AFS 


Foundry 


1:00—2:00 pm 
ENGINEERING CONTROL OF NOISE 
1) Fundamental Principles 


2) Practical Methods in Foundries 


H. J. Weber, AFS 
2:00—2:30 pm 
SUMMATION OF THE COURSE 
1) General Review 
2) Salient Points 
Ralph Betterley, T&RI-AFS 
2:00—3:00 pm 
ACHIEVEMENT TEST 


(True—False) 


Fee Includes All Instruction Material and Lunches 





1960 Foundry Show to Open Door to Future 


Py 
DES 
es 


Philadelphia, site of the first AFS Convention in 1896, will be host for the seventh time, May 9-13, 1960. The 64th 
Castings Congress & Foundry Show wil! be held in the air-conditioned Philadelphia Convention Hall. 


@ Philadelphia, site of many histori- 
cal events, will once more serve as 
the threshhold for progress—progress 
in the exploding foundry technology. 
Dedicated to the belief that nothing 
remains permanent but change, the 
1960 AFS Foundry Show, May 9-13 
at Philadelphia, will determine the 
future buying habits of many found- 
ries. 

Ways and means of meeting the 
changing needs of customers 
combating competition . . . enlarging 
the castings market these are 
the three important challenges fac- 


ing the foundry industry today. How 
this can be done will be demonstrat- 
ed at the Foundry Show. 

Quality castings at competetive 
prices will be the key to success in 
the Soaring 60s. Equipment, supplies 
and processes will show how to cast 
to closer dimensional tolerances, with 
more precise control of mechanical 
properties and manufacturing costs. 

At the first Convention of the So- 
ciety, held 64 years ago in Phila- 
delphia, Theo. P. Search, president, 
National Association of Manufactur- 
ers, stated: 


Northwest Regional Foundry Conference Deals 
with Improving Casting Quality and Production 


The 10th Annual AFS Northwest 
Regional Conference will be held in 
Seattle, Wash., Oct. 2nd and 3rd. 
Conference chairman is W. K. Gibb, 
Atlas Foundry & Machine Co., Ta- 
coma, Wash. Harold Wolfer, Brem- 
erton Navy Yard, is Conference pro- 
gram chairman. The AFS Washington 
Chapter will host the Conference. 

Most of the fundamental subjects 
effecting the production of better 
and improved castings will be cov- 
ered during the two-day meeting. 
Here is a brief list of speakers and 
their subjects: 

Prof. W. M. Miller, University of 
Wasington, Hydraulics for the Prac- 
tical Foundryman; Frank Brewster, 
Brumley-Donaldson Co., Los Angeles, 
West Coast Foundry Sands; A. A. 
Belusko, ESCO, Portland, Ore., Sand 
Practices at Electric Steel Foundry 
Co.; 
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modern castings 


E. A. Lange, U. S. Naval Research 
Lab., Factors Affecting the Perform- 
ance of Mold and Core Sand; David 
Matter, Ohio Ferro-Alloys Corp.., 
Production Techniques for Ductile 
Iron and Problems of the New 
Producer; Alan DeRoss, Kaiser Alumi- 
num & Chemical, High Strength Alu- 
minum Alloys; Fred Wiehl, Federat- 
ed Metals Div., American Smelting 
& Refining, New Foundry Develop- 
ments; Richard Grogan, Archer-Dan- 
iels-Midland, Los Angeles, New Core 
Practices; 

Lovick Young, A-1 Steel and Iron 
Foundry, Vancouver, B. C., Steel 
Melting; Leroy Fink, ESCO, Portland, 
Ore., Induction Melting of Steels; 
and Edward Rommen, Bremerton 
Navy Yard, Pattern Rigging. 

Special programs and activities are 
being formulated for the lady visitors. 





“The man who does not keep 
closely in touch with his competitors 
today is likely to find himself far 
behind in the race. Those who know 
the most, those who are the most 
progressive in their business are the 
most willing to acquire new ideas 
which will place them still further 
in the lead.” 

These words of 1896 are still in 
tune with the times. 

Floor plans, application blanks and 
general information on the 1960 
Castings Congress and Foundry Show 
were mailed Sept. 1. 


Matthieu Becomes 
New AFS Director 


® Donald E. Matthieu, vice-president, 
Wysong & Miles Foundry, Inc., 
Greensboro, N.C., has been elected as 
an AFS National Director by the 
Board of Directors to fill the unex- 
pired term of Thomas W. Curry, 
Lynchburg Foundry Co., Lynchburg, 
Va., resigned. 

Matthieu was one of the founders 
of the Piedmont Chapter and served 
as Chairman 1958-59. He has also 
been active in AFS technical activi- 
ties. Formerly chief metallurgist for 
Alabama Pipe Co., Anniston, Ala., 
where he served as membership chair- 
man of the Birmingham Chapter, he 
then joined the staff of Kerchner, 
Marshall & Co. in the Virginia area. 
Until affiliation with Wysong & Miles, 
Matthieu was assistant to the presi- 
dent, Richmond Foundry & Mfg. Co., 
Richmond, Va. 





T&RI-AFS Shows How Foundries Can Reduce 


Casting Costs 


@ How the metalcastings industry 
can achieve lower costs other than 
through production will be empha- 
sized at the September and October 
courses presented in Chicago by the 
AFS Training & Research Institute. 

A four-step program including pat- 
ternmaking, product development and 
marketing, savings through safe prac- 
tices, and preventative maintenance 
will stress departments in which many 
foundries can improve. 


Patternmaking 


Patternmaking, Sept. 16-18, covers 
basic principles and new areas and 
materials. In the study of wood pat- 
terns, factors are selection of lumber, 
importance and types of coatings and 
woodworking equipment. How use, 
design and casting specifications af- 
fect the choice and selection of pro- 
duction pattern equipment are to be 
evaluated. Items include size of cast- 
ing run, casting specifications, design, 
method and ease of molding, core 
requirements and abrasion resistance 
of patterns. 

Plaster and plastic patterns are to 
be studied including their advantag- 
es, limitations and production steps. 
Other subjects are core blowing, core 
box design and shell mold and shell 
core pattern equipment. 

Marketing & Development 


Marketing and development by the 
castings industry has been frequently 
cited as one of its major weaknesses. 
The T&RI course, Sept. 28-30, stress- 
es that foundries must constantly im- 
prove their product not only to meet 
competitive methods but also to keep 
pace with changing customer needs. 

Casting advantages will be anal- 


yzed and studied for incorporation 
into design. Consideration is given to 
the initial stage to perform its basic 
function, modification influence for re- 
ducing casting costs, stress analysis 


and a study of case histories. Studies 
will be made of the selection and 
construction of pattern equipment in- 
cluding types of patterns, pattern al- 
lowances, plaster and plastic patterns. 


1959 T&RI-AFS Courses 


Sept.-Oct. 


Subject and Description Dates 
Patternmaking Sept. 16-18 


Demonstration and instruction for patternmakers, foremen, supervisors, 
trainees, purchasers of castings, suppliers and management—materials, 
equipment, layout, allowances, construction techniques and recent 
trends. Emphasis placed on new materials, processes, techniques and 
their applications. Course PM1A, $80, Chicago. 


Product Development & Marketing Sept. 28-30 

Instruction course on product analysis from the design to the market- 
ing of the finished product. Study will include: casting design, stress 
analysis, pattern selection, equipment, cleaning operations, cost an- 
alysis, casting processes, engineering properties of cast metals and 
sales promotion. Scheduled for all types of foundry engineers, sales 
engineers, technicians, supervisors, metallurgists and management. 
Course PDIA, $60, Chicago. 


Cutting Hidden Costs 

Demonstration and instruction course on savings that can be made 
through a knowledge of Workmen’s Compensation, ventilation, radiant 
heat, occupational disease, safety in plant design. Plants have little 
control over insurance premiums. These costs represent only 25 per 
cent of the actual costs sustained. Informed management can control 
75 per cent of these costs. Designed for top management, supervisors, 
engineers and safety men. Course SAF 1A, $60, Chicago. 


Preventive Maintenance Oct. 26-28 

Intensive instruction on the “why” and “how” of a preventive main- 
tenance program. Danger points in mechanized foundries having auto- 
matic and semi-automatic equipment. Cutting costs and reducing “down 
time” with an adequate maintenance program. Valuable assistance and 
guidance for foremen, supervisors, superintendents and management. 


Course PRM1A, $60, Chicago. 
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T&RI-AFS Building Committee Approves Plans 


@ Approval of plans for the new AFS 
Training & Research Institute Train- 
ing Center building was given July 
20 by the T&RI-AFS Building Com- 
mittee at a meeting held in Des 
Plaines, Ill. 

Authorization was granted for the 
architect to proceed with preparation 
of detailed drawings and complete 
specifications required for the taking 
of formal bids. 

Attending were H. Bornstein, 
Chairman, T&RI-AFS Trustees, F. C. 


Committee, Wm. W. Maloney, T&RI- 


Fluegge, International Harvester Co., 
Chicago; Alex Granath, National En- 
gineering Co., Chicago; L. D. Me- 
Dowell, American Steel Foundries, 
Chicago; R. A. Oster, Beloit Voca- 
tional and Adult School, Beloit, Wis.; 
member of the T&RI-AFS Building 


AFS Secretary; S. C. Massari, T&RI- 
AFS Director; Kenneth Holmes and 
Richard Fox, Holmes & Fox, archi- 
tects, Des Plaines, Ill, and Arthur 
Bladen, engineering consultant, Chi- 
cago 





Industry-Education in Indianapolis 


Gives New Life to High School Foundry 


® Modernization of facilities plus co- 
operation between school officials 
and local industry has revitalized the 
foundry and patternmaking courses 
at Arsenal Technical High School, In- 
dianapolis. 

Approximately 70 boys attend 
foundry classes with facilities equal 
to any high school in the country. 
Foundry courses are included in the 
metals trade curriculum during the 
first two years. Approximately one- 
third of the students complete the 
four-year program. 

Preliminary planning for the new 
foundry, now in its second year, be- 
gan in 1951 with a meeting between 
Public School and foundry leaders. 
It was prompted by a need for qual- 
ified supervisory and management per- 
sonnel by Indianapolis casting plants. 

A committee was appointed to de- 
termine what could be done to 
strengthen the program and _ attract 
students. Four foundrymen, all form- 
er chairmen of the AFS Central Chap- 
ter and all still active on the com- 
mittee, represented foundries. They 
are: James A. Barrett, National Mal- 
leable & Steel Castings Co.; Robert 
Langsenkamp, Langsenkamp-Wheel- 
er Brass Works, Inc.; Carl Schopp, 
Ewart Plant, Link-Belt Co.; and Wil- 
liam Fitzsimmons, International Har- 
vester Co. 

School representatives were: H. L. 
Harshman, Assistant Superintendent 
of School; Ernest Thiel, Supervisor of 
Vocational Education; Alfred P. 
Smith, Supervisor of Industrial Arts; 
H. H. Walter, Vice-Principal, Arsenal 
Technical High School. George L. 
Lone was added to this group upon 
his appointment as Director, Shop Ac- 
tivities, Arsenal Tech. 

Prof. H. S. Belman, Industrial Ed- 
ucation Dept., Purdue University, 
served as chairman of the committee 
during its first year. 

The following steps were under- 
taken: 

® Making pupils and the school 
administration officials aware of the 
employment possibilities. 

® Arranging field trips; these are 
still conducted. 

® Survey of foundry activities. 

Foundry facilities were described 
as adequate but not representative 
of modern methods. Recommenda- 
tions, which were adopted, included: 
mechanical equipment for handling 
and conditioning sand, mechanical 
molding, sand testing equipment. 

Indianapolis foundries contributed 
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modern castings 


$1000 in addition to donating equip- 
ment or furnishing it at reduced cost. 

A small demonstration cupola de- 
signed and built by National Mal- 
leable was used as the model for 
construction of a similar cupola by 
students in the metal trades shops. 


It has an operating capacity of 100 
Ib per hour. 

Harry Stone, foundry instructor, 
had no previous experience but has 
become well versed through summer 
employment in local foundries and 
attending AFS Instructor Seminars. 


Pictures courtesy of Link-Belt Co., Ewart Plant. 


Foundry representatives C. O. Schopp, J. A. 
Barrett, R. M. Langsenkamp, W. M. Fitzsim- 
mons, all former Central Indiana Chapter 
Chairmen. 


Arsenal equipment is modern. 


School representatives: Ernest Thiel, assistant 
superintendent of schools; Alfred P. Smith, 
supervisor of industrial arts; George L. Lone, 
director, shop activities, Arsenal Tech.; W. R. 
Eddy, head, metal trades department, Arsenal 
Tech. 


Tapping cupola made at school. 


Instructor Stone supervises sand testing in 
laboratory section. 





International Congress Deals 
with Mutual Problems 


@ An international exchange of tech- 
nical information will attract foundry- 
men from most parts of the world 
to the 26th International Foundry 
Congress to be held Oct. 4-10 in Ma- 
drid, Spain. 

The International, sponsored by 
the International Committee of Found- 
ry Technical Associations, will devote 
three days to technical sessions and 
a fourth to meetings of the various 
International Committees dealing with 
foundry technical problems. 

AFS will be represented by two 
official delegates, AFS National Di- 
rector C. A. Sanders, American Col- 
loid Co., Skokie, Ill., and AFS Tech- 
nical Director S$. C. Massari. Howard 
H. Wilder, Vanadium Corp. of Ameri- 
ca, Chicago, will present the official 
AFS exchange paper dealing with the 
use of inoculants and ferroalloys for 
the production of high-strength gray 
irons. 

The International Foundry Cong- 
ress program: 


SUNDAY-MONDAY 
OcT. 4-5 


10:00 am Congress Bureau open at head- 
to quarters (Delegacion Nacional 
6:00 pm de Sindicatos). 


TUESDAY, OCT. 6 

11:00 am Official opening session. 

3:00 pm Sight-seeing tour of Madrid. 

6:00 pm Reception of members by the 
Spanish Institute of Iron and 
Steel at its new facilities at 
University City. 


10:00 pm Social evening entertainment. 
WEDNESDAY, OCT. 7 
9:00 am 
to Technical sessions. 

1:00 pm 

4:00 pm Visit to the Spanish Higher 

Council for Scientific Research, 

featuring both a lecture and 

reception. 

Reception by invitation of the 

Municipal Corporation of Ma- 

drid in the Retiro Gardens. 

9:00 am 

to Special program for ladies. 
6:00 pm 
THURSDAY, OCT. 8 
Meetings of the Committees of the In- 
ternational Committee of Foundry 
Technical Associations. 

10:00 pm Banquet for official delegates 
of the International Commit- 
tees of Foundry Technical As- 
sociations. (Evening dress). 

9:00 am 

to Special program for ladies. 
6:00 pm 


7:00 pm 


FRIDAY, OCT. 9 
9:00 am 
to Technical sessions. 
1:00 pm 
4:00 pm Visit to the Empresa Nacional 
de Autocamiones, S.A. 
Official closing banquet (eve- 
ning dress). 
9:00 am 
to Special program for ladies. 
6:00 pm 
SATURDAY, OCT. 10 
9:00 am 
to Technical sessions. 
1:00 pm 
4:00 pm Formal closing sessions. 


10:00 pm 
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C. K. Donoho Named as Society Representative 


@ C. K. Donoho, American Cast Iron 
Pipe Co., Birmingham, Ala., has been 
named as the AFS representative on 
the Inter-Society Corrosion Commit- 


Sigerfoos Assisting 
Yugoslavian Plants 


@ Prof. C. C. Sigerfoos, Michigan 
State University, East Lansing, Mich.., 
has been on a leave of absence, under 
assignment by the International Co- 
operation Administration, Yugoslavia. 

He was working in the cities of Zel- 
enznik, Ljubljana, Rijeka and Nis 
giving technical assistance in the 
fields of metallurgy, mechanization 
and quality control. 

At a May meeting of the Rijeka 
Foundrymen’s Club, Sigerfoos present- 
ed three films showing American cu- 
pola melting and mechanization. 


tee of the National Association of Cor- 
rosion Engineers. He replaces Dr. J. 
T. MacKenzie, Southern Research In- 
stitute, Birmingham, Ala. 


Prof. Sigerfoos, Michigan State University, 
shown with Yugoslavian foundrymen during 
May. Sigerfoos showed movies demonstrating 
American methods. 


Solicit Papers for 


1960 International 


@ Official AFS exchange papers have 
been scheduled during 1960 at the 
meeting of the Institute of British 
Foundrymen and the International 
Foundry Congress. 

C. F. Joseph, Central Foundry 
Div., GMC, Saginaw, Mich., will pre- 
sent the official exchange paper to 
the I.B.F. meeting at Malvern, Eng- 
land during June. 

Papers are being solicited for the 
1960 International Foundry Congress 
to be held Aug. 14-20 at Zurich, 
Switzerland. The theme of the Inter- 
national will be “Better working con- 
ditions and technical progress in the 
foundry.” Papers should deal with 
recent researches in the foundry, 
modern foundry techniques or the 
man and the foundry. Titles of pa- 
pers and names of authors must be 
available before Sept. 1, 1959. 


Society Sponsors Two 
1959 Exchange Papers 


@ Two official exchange papers will 
be sponsored this year by AFS. How- 
ard H. Wilder, Vanadium Corp. of 
America, Chicago, is the author of 
a paper discussing the use of inocu- 
lants and ferroalloys for the produc- 
tion of high-strength gray irons. This 
will be the official AFS exchange 
paper to the International Foundry 
Congress to be held in Madrid, Spain 
during October. 

The second paper will be sent to 
the Institute of British Foundrymen 
in Australia which is celebrating its 
2ist year of existence. The paper 
deals with green sand principles con- 
trolling casting quality. The authors 
are E. H. King and J. S. Schumacher, 
Hill & Griffith Co., Cincinnati and 
Prof. R. W. Heine, University of Wis- 
consin, Madison, Wis. 


Early Ordering Saves 
on 1959 Transactions 


@ Pre-publication order forms for the 
1959 annual Transactions, Vol. 67, 
have been mailed to members. AFS 
members may obtain the publica- 
tion for $8 if the order is returned 
with payment to AFS headquarters 
prior to Sept. 15. After expiration of 
the offer, members may obtain TRANs- 
actions for $10. Non-members are 
charged $15 at all times 

TRANSACTIONS includes all techni- 
cal papers presented at the 1959 
Convention with written and verbal 
discussions as well as many research 
and special committee reports. 

Mailing date for TRANSACTIONS 
will be approximately January, 1960. 


September 1959 + 1425 








Purdue Conference Stresses Controls, Markets 


@ Ferrous and non-ferrous section 
meetings, general sessions aud a pan- 
el discussion will be used at the 
Purdue Metals Castings Conference 
to stress control practices and future 
markets . 

The conference to be held Oct. 
29-30 at Purdue University, Lafay- 
ette, Ind., is sponsored by the AFS 
Central Indiana and Michiana Chap- 
ters and Purdue University. 

The program: 


THURSDAY, OCT. 29 


(Morning Sessions) 


9:00 am Registration. 

10:00 am Opening General Sessions, 
Conference Chairman Dallas F. Luns- 
ford, Perfect Circle Corp., Hagers- 
Welcome: Dr. J. Hicks, Purdue Uni- 
versity, Lafayette, Ind. 

Response: AFS Regional Vice-Presi- 
dent R. R. Deas, Jr., Hamilton Found- 
ry & Machine Co., Hamilton, Ohio. 

10:45 am General Session: Technical 
Chairman, Joseph B. Essex, Golden 
Foundry Co., Columbus, Ind. 

Practical Application of the COz Proc- 
ess: William E. Jones, Lester B. 


Knight Co., Chicago. 
Noon Lunch. 


(Afternoon Sessions) 


1:30 pm Concurrent Sessions. 

Non-Ferrous: Technical Chairman, 
Glenn Harrington, Williams Bros. Inc., 
Elkhart, Ind. 
Melting of Copper-Base Alloys: F. L. 
Riddell, H. Kramer & Co., Chicago. 
Ferrous: Technical Chairman, William 
M. Fitzsimmons, International Har- 
vester Co., Indianapolis. 

Carbon Control in Acid Cupola Opera- 
tion, Wally Levi, Consultant, Radford, 
Va. 

3:00 pm Concurrent Sessions. 
Non-Ferrous: Technical Chairman, 
Thomas Hargitt, Light Metals, Inc., 
Indianapolis. 

Gas and Its Control in Cast Aluminum 
Alloys: D. L. LaVelle, American 
Smelting & Refining Co., South Plain- 
field, N. J. 

Ferrous Session: Technical Chairman, 
T. E. Smith, Central Foundry Div., 
GMC, Danville, Ill. 

Metallurgy of Malleable Iron and Fu- 
ture Uses of Same: F. B. Rote, Al- 
bion Malleable Iron Co., Albion, Mich. 

6:30 pm Banquet Dinner Meeting: 


Master of Ceremonies, Conference 
Program Chairman Howard B. Vor- 
hees, manufacturers’ agent, Misha- 
wauka, Ind. 

Back Drop for Survival: V. Dewey 
Annakin, Indiana State Teachers Col- 
lege, Terre Haute, Ind. 


FRIDAY, OCT. 30 


(Morning Sessions) 

9:00 am General Session: Technical 
Chairman, Kenneth Bly, Fabricast Div., 
GMC, Bedford, Ind. 

Applications for Cast Aluminum in 
the Automotive Industry: R. F. Thom- 
son, General Motors Corp., Detroit. 

10:15 am General Session: Technical 
Chairman Arden Pridgeon, Benton 
Harbor Malleable Industries, Inc., 
Benton Harbor, Mich. 

Shell Cores: Robert Andrews, Demm- 
ler Mfg. Co., Kewanee, II. 

11:30 am How to Build a Scrap Pile, 
Panel Session, Technica! Chairman, 
Dallas F. Lunsford. 

William M. Grimes, Gartland Foundry 
Co., Terre Haute, Ind. 

William A. Rodefeld, Perfect Circle 
Corp., Hagerstown, Ind. 

Robert Hull, Casting Service Corp., 
LaPorte, Ind. 


Five Ohio AFS Chapters to Sponsor Regional 


The Deshler-Hilton Hotel, Colum- 
bus, Ohio, will be the site of the 


(Afternoon Sessions) 
2:00 pm Steel: New Developments, 
Process in Melting and Ladle Prac- 


Gray Iron: Manufacturing Procedure 
and Economics Using Cold Set Oil 
Bond, G. Johnstone, Jr., Johnstone 


Ohio Regional Conference Oct. 22 
and 23. The conference, sponsored by 
the five AFS Chapters in Ohio, will 
be chaired by D. E. Krause, Gray 


Foundries, Inc. 
Non-Ferrous: Metallurgy of Alumi- 
num and Magnesium, E. E. Stone- 


tice; Electric Furnace; Jerry Hatha- 
way, Massillon Steel Castings Co., 
Massillon, Ohio. 


Iron Research Institute, Inc., Colum- 
bus, Ohio. Dallas Marsh, Cooper- 
Bessemer Corp., Mount Vernon, Ohio, 
is program chairman assisted by a 
program committee of representatives 
of the other four Ohio Chapters. 
The tentative program follows: 


THURSDAY, OCT. 22 


(Morning Session) 


8:00 am Registration, lobby Deshler- 
Hilton Hotel 

10:00 am General Session: Engineering 
Education and the Foundry; D. C. 
Williams, Chairman. Speakers: H. A. 
Bolz, Dean of Engineering, Ohio State 
University; 

Prof. Mars G. Fontana, Chairman, De- 
partment of Metallurgical Engineer- 
ing, Ohio State University. 

10:45 am General Session: Applications 
for the COz Process in the Foundry, 
Panel Discussion, Chairman, Edw. H. 
King, Hill & Griffith Company; 

Four speakers, The COs process for 
cores, stack molding, facings for heavy 
castings. 

12:15 pm Luncheon: speaker, Marvin 
Homan, Ass’t Director of Athletic 
Publicity. 
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Gray Iron and Malleable Iron: Opera- 
tion of Water Cooled Cupolas, Mer- 
vin H. Horton, Deere & Company, 
Moline, Illinois. 

2:00 pm Non-Ferrous: Experiences in 
Melting Brass by Induction, Indirect 
Arc and Crucible Methods. A. W. 
Bardeen and W. J. Amsbary, Ohio 
Brass Company, Mansfield, Ohio. 
Maintenance: A Sound Maintenance 
System Pays Off, Speaker—Uncon- 
firmed. 

3:30 pm Steel: Hot Tears in Steel 
Castings, J. A. Rassenfoss, American 
Steel Foundries, East Chicago, IIl. 
Gray Iron: Inoculation—Control Tool 
for Acid and Basic Cupola Melting, 
A. P. Alexander, International Har- 
vester Company, Memphis, Tenn. 
Non-Ferrous: Gating and Risering Cop- 
per Base Alloys, William Ball, Sr., 
R. Lavin & Sons, Chicago. 

Cleaning of Castings: Subject & Speak- 
er unconfirmed. 

6:30 pm Banquet 


FRIDAY, OCT. 23 


(Morning Sessions) 
8:00 am Registration 
9:00 am Steel: Metallurgy of Cast Steel, 
Heat Treatment, Inclusion Types, etc., 
C. K. Donoho, American Cast Iron 
Company, Birmingham, Ala. 


brook, Aluminum Company of Ameri- 
ca, Cleveland. 
Pattern: Pattern Construction—Subject 
and speaker to be confirmed. 
Malleable: Metallurgical production 
problems, speaker and subject to be 
confirmed. 

10:30 am Steel: Sand, George Vingus, 
Magnet Cove Barium Corp. 
Gray Iron: Risering of Gray Iron and 
Ductile Iron, J. F. Wallace, Case In- 
stitute of Technology. 
Malleable: Solidification and Feeding 
of Malleable Iron, B. C. Yearley, Na- 
tional Malleable and Steel Castings 
Co., Cleveland. 
Non-Ferrous: Permanent Molding Alu- 
minum Alloys, R. Petto, Jr., & R. 
Seher, Arrow Aluminum Castings Co., 
Cleveland. 
Pattern: Plastics and Plaster in Pat- 
tern Making, speaker to be confirmed 


12:15 pm Luncheon: Speaker—Fred J. 


Pfarr, Lake City Malleable Iron Com- 
pany—Cleveland, AFS Regional Vice 
President—Report on National Activi- 
ties of AFS. 

2:00 pm General Session: Shell Molds 
and Cores, Panel Discussion: Chair- 
man, B. D. Claffey, G. H. R. Foundry 
Division, Dayton Malleable Iron Com- 
pany, Dayton, Ohio. 








St. Lovis Chapter members at the May meet- 
ing heard C. V. Nass, Beardsley & Piper Div., 
Pettibone Mulliken Corp., Chicago, discuss 
mechanization of molding. Shown are Tech- 
nical Chairman E. J. Bewig, St. Louis Steel 
Castings Co., St. Louis, and speaker Nass. 

—H V. Boemer 


John V. Scherer, Pittsburgh Steel Foundry, 
first winner of the Pennsylvania Glass Sand 
Corp. golf trophy, receives the award from 
John J. Brown, Pennsylvania Glass Sand 
Corp. on right. Pittsburgh Chapter foundry- 
men compete for the trophy at their annual 
golf outing 


New Western New York officers: standing, 
Chairman A. J. Heysel, E. J. Woodison Co., 
Buffalo, N.Y.; seated left, Vice-Chairman Ed- 
ward J. O'Connell, American Radiator & 
Standard Sanitary Corp., Buffalo, N.Y.; seated 
right, Secretary Ronald E. Turner, Queen City 
Sand & Supply Co., Buffalo, N.Y. 

—Don Kreuder 


‘chapter news 





Northeastern Ohio Chapter members held 
their annual golf outing at the Barberton- 
Brookside Country Club in June. Shown dur- 
ing a rest from golfing are Charles J. Jelinek 
and Eugene L. Buchman of Ford Motor Co 
Cleveland Foundry and Anton Dorfmveller, Jr., 
Archer-Daniels-Midland Co., Cleveland. Con- 
ducting the drawings are Henry Apthorp, 
East Ohio Gas Co.; AFS National Director 
F. J. Pfarr, Lake City Malleable Co.; and 
Howard E. Heyl, Archer-Daniels-Midland Co. 
Third picture (below) shows members relax- 
ing after dinner —Sterling Farmer 


June meeting of the 
Oregon Chapter was 
held at the West Linn 
Inn, West Linn, Ore 
A short business 
meeting was held at 
which time chapter 
officers were install- 
ed. Following the 
meeting chapter 
members toured the 
Crown Zellerbach pa- 
per mill. 
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Eastern New York Chapter Holds Ladies Night 


Eastern New York 
Chapter held its 2d 
Ladies Night in May. 
Shown are Chairman 
R. Newton Williams, 
Director Gerard Poi- 
rier, Mrs. Poirier, Mrs. 
Theodore Carlson and 
Vice-Chairman Theo- 
dore Carlson. 


Chapter officers and 
directors shown at 
head table during 
Eastern New York’s 
Ladies Night. Mr. and 
Mrs. P. E. Noonan, 
Mr. and Mrs. R. N. 
Williams, Mr. and 
Mrs. T. ©. Carlson. 
—Leonard C. Johnson 


Wives of Eastern New York Chapter foundrymen who won door prizes at the chapter's 


Ladies Night held in May at Menands, N. Y. 
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SEPTEMBER 


Birmingham District . . Sept 5 . . Cas- 
cade Plunge, Birmingham, Ala. . . An- 
nual Picnic. 


British Columbia . . Sept. 18 . . Leon’s 
Restaurant, Vancouver, B. C. . . W. D. 
Chadwick, Manley Sand Co., “Sand Seg- 
regation in the Foundry.” 


497th 
Annual 


Central Illinois . . Sept. 12. . 
Engineers, Groveland, III. 
Fish Fry. 


Central Michigan . . Sept. 16 . . Hart 
Hotel, Battle Creek, Mich. 


Central New York . . Sept. 11 . . Drum- 
lin’s, Syracuse, N. Y. 


Central Ohio . . Sept. 14 . . Seneca Ho- 
tel, Columbus, Ohio . . D. E. Krause, 
Gray Iron Research Institute, “Cupola 
Operation.” 


Chesapeake . . Sept. 25 . 
Country Club, York, Pa. 


. Out Door 
. Visitation 
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at Cochrane Foundry, Inc., and Ameri- 
can Chain & Cable Co., York, Pa. 
and Columbia Malleable Castings Corp., 
Columbia, Pa. 


Cincinnati District . . Sept. 14 . . Wig- 
wam Restaurant, Cincinnati . . E. L. 
Key, Mexico Refractories Co., “Found- 
ry Refractories.” 
Connecticut . . Sept. 22 Waverly 
Inn, Cheshire, Conn. 


Corn Belt . . Sept. 18 . . Marchio’s Res- 
taurant, Omaha, Neb. . . O. J. Myers, 
Reichhold Chemicals, Inc., “Air Setting 
Core Binders.” 


Detroit . . Sept. 10 . . Wolverine Hotel, 
Detroit. 


Mexico . . Sept. 14 . . Camara Industria 
Transformacion, Mexico, D. F. 


Michiana . . Sept. 19 . . Elks Country 
Club, LaPorte, Ind. . . Annual Picnic. 


Mid-South . . Sept. 11 . . Claridge Ho- 
tel, Memphis, Tenn. 


Missouri Valley Regional Foundry Con- 
ference Sept. 24-25 University 
of Missouri, School of Mines & Metal- 
lurgy, Rolla, Mo. 


Mo-Kan . . Sept. 17 . . Kansas City, 
Kans. . . O. J. Myers, Reichhold Chemi- 
cals, Inc., “Air Setting Core Binders.” 


New England . . Sept. 9 . . University 
Club, Boston. 


Northeastern Ohio . . Sept. 10 . . Tudor 
Arms Hotel, Cleveland . . Ferrous Group: 
F. C. Barbour, Republic Steel Corp., 
“New Developments in Cupola Melting 
Practice”; Non-Ferrous Group: W. E 
Sicha, Aluminum Co. of America, T. D. 
Stay, Reynolds Metals Co. and J. J. 
Kroecker, Permold Co., AFS Film “Hori- 
zontal Gating Design’; Pattern Group: 
Moderator, D. C. Hartman, Cove Pat- 
tern Works, “Casting & Pattern De- 
sign to Reduce Cost.” 


Northern California . . Sept. 14 . . 
Spenger’s Cafe, Berkeley, Calif... W. D. 
Chadwick, Manley Sand Co., “Sand Seg 
regation in the Foundry.” 


Northern Illinois & Southern Wisconsin 
Sept. 8 Morse Hills Country 
Club, Beloit, Wis. 


Northwestern Pennsylvania . . Sept. 28 
.. Amity Inn, Erie, Pa. 


Ontario . . Sept. 25... 
Toronto, Ont. 


Seaway Hotel, 


Oregon . . Sept. 16 . . Heathman Hotel, 
Portland, Ore. . . W. D. Chadwick, Man- 
ley Sand Co., “Sand Segregation.” 


Piedmont . . Sept. 4 . . Old Point Com- 
fort Hotel, Newport News, Va. . . M. E. 
Annich, American Brake Shoe Co., “Work 
Simplification.” 


Pittsburgh . . Sept. 21 . . Webster Hall 
Hotel, Pittsburgh, Pa. . . F. G. Steine- 
bach, Penton Publishing Co., “Future of 
the Foundry Industry.” 


Quad City . 
Moline, Ill. 


. Sept. 21 . . LeClaire Hotel, 


St. Louis District . . Sept. 10 . . Ed- 
mond’s Restaurant, St. Louis. . . L. E. 
Taylor, Ottawa Silica Co., “Molding 
Sand Production.” 


Southern California . . Sept. 11 . . Rod- 
ger Young Auditorium, Los Angeles . . 
W. D. Chadwick, Manley Sand Co., 
“Sand Segregation in the Foundry.” 


Tennessee . . Sept. 25. 
Chattanooga, Tenn. 


. Wimberly Inn, 


Texas . . Sept. 18 University of 
Houston, Houston, Texas . . Panel Dis- 
cussion, “Steel Ladle Practice.” 


Texas, East Texas Section . 
Longview, Texas. 


. Sept. 25... 


Texas, San Antonio Section . . Sept. 21 
. San Antonio Machine & Supply Co., 
San Antonio, Texas. 


Timberline Sept. 16 Denver, 
Colo. . . O. J. Myers, Reichhold Chemi- 
cals, Inc., “Air Setting Core Binders. 


Tri-State . . Sept. 11 
Hotel, Tulsa, Okla. 


. Alvin Plaza 


Twin City . . Sept. 15 . . Jax Cafe, Min- 
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A Timely Message For Foundry Managements 








what are YOUR 


foundry problems? 
Check this list of KNIGHT SERVICES FOR FOUNDRIES 


(-] Plant Layout 

CJ Cost Control 

(_] Methods 

(_] Modernization 

(J Mechanization 

[_] Materials Handling 


J Automation 
J Organization 
C1] Production 

[J Job Evaluation 
(_] Wage Incentive 


The quickest, easiest and most practical way to solve any foundry 
problem that is restricting your production or increasing your costs 
is to use the dependable services of experienced Knight Engineers. 
Regardless of the type or size of your foundry—or your problems— 
Knight Engineers can be of unusual help. 


For consultation on any foundry problem, large or small, 
call on Lester B. Knight & Associates, Inc. 


lester B. Knight & Associates, Inc. 


Management, Industrial and Plant Engineers 
Member of the Association of Consulting Management Engineers, Inc. 
549 W. Randolph St., Chicago 6, lil. 
917 Fifteenth St., N.W., Washington, D.C. 
New York Office—Lester B. Knight & Associates, Inc., Management Consultants, 500 Fifth Ave., New York 36 
Knight Engineering Establishment (Vaduz), Zurich Branch, Bahnhofstrasse 17, Zurich, Switzerland 
Lester B. Knight & Associates, G.M.B.H., Berliner Allee 47, Disseldorf, Germany 
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E. C. Jeter E. E. Harkess 

E. C. Jeter . . . has been named manu- 
facturing manager of foundries, Engine 
and Foundry Div., Ford Motor Co., 
Cleveland. He assumes the post formerly 
occupied by F. X. Bujold, who has been 
reassigned to special duties within the 
division. E. E. Harkess, former foundry 
production manager, is now foundry 
plant manager, the position previously 
held by Jeter. 

In his new post, Jeter will have re- 
sponsibility for the Cleveland foundry, 
the Dearborn Iron Foundry, Dearborn, 
Mich., the Dearborn Specialty. Foundry 
and the Sheffield, Ala. aluminum foundrv. 


Verne Pulsifer . . . is now technical 
administrator, Fansteel Metallurgical 
Corp., North Chicago, Ill. He was for- 
merly on the staff of Armour Research 
Foundation, Chicago. 


L. A. Dunn is general manager, 
Buck Iron Co., Buck, Pa. He was gen- 
eral manager of the General Electric 
Co. foundry in Erie, Pa. for 25 years. 


L. Russell Munch . . . is sales engineer 
in the Ohio area for Frederic B. Ste- 
vens, Inc., Detroit. He was formerly 
with Ohio Decorative Co., Wapakoneta, 
Ohio. 


Charles Menzer . . . has joined Superior 
Bronze Castings Co., Carlstadt, N. J. 
He was formerly works manager, Alloy 
Steel Castings Co., South Hampton, Pa. 


Frank Mattson . . . formerly sales rep- 
resentative, Hickman, Williams & Co., 
is now resident manager with headquar- 
ters in Philadelphia. 


James M. Planten . . is now vice- 
president, Foundry Design Co., St. Lou- 
is, an affiliate of Sorbo-Mat Process 
Engineers. He was formerly vice-presi- 
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dent, Lester B. Knight & Associates, 
Chicago. 


James E. Martin . . . has been named 
Cleveland district manager for Pangborn 
Corp., Hagerstown, Md. Martin, who 
has been with Pangborn for 14 years, 
succeeds Robert E. Donnelly who re- 
tired after 30 years service. 


Charles E. Robinson . . . formerly with 
Robinson & Robinson is now vice-presi- 
dent, Derby Co., Pittsburgh, Pa. He is 
a member of the Pittsburgh Chapter. 


Clarence L. Bowman . . . formerly a 
foundry consultant is now manager of 
quality control, Golden Foundry Co., 
Columbus, Ind. He is a member of 
the Central Indiana Chapter. 


Allen Draper formerly secretary 
and general manager, Draper-Weatherly 
Co., is now president, Industrial Supply 
& Equipment Co., Anniston, Ala. He is 
a member of the Birmingham Chapter. 


John Hood formerly with Kaiser 
Steel Corp. is now associated with Atlas 
Foundry & Mfg. Co., Richmond, Calif. 
He is a member of the Northern Cali- 
fornia Chapter. 


Vernon C. Lewis formerly with 
Hamilton Foundry Co., Hamilton, Ohio, 
is now with National Cash Register Co., 
Dayton, Ohio. He is a member of the 
Cincinnati Chapter. 


W. E. Miemackl . . . . has been elected 
a director of Minneapolis Electric Steel 
Castings Co., Minneapolis. He will con- 
tinue in his duties as vice-president and 
sales manager. 


Albert W. Lang is now foundry 
superintendent, Universal-Rundle Corp., 
Camden, N. J. He was previously found- 
ry metallurgist. 


L. D. Alpert . . . formerly general man- 
ager of the eastern department of Fed- 
erated Metals Div., American Smelting 
& Refining Co., is now general manager 
of division’s Whiting, Ind., plant. P. H. 
Jackson, formerly vice-president and 
general manager, Federated Metals Can- 
ada, Ltd., succeeds Alpert. G. F. Nor- 


ian, manager of Federated Canada’s 
Montreal plant, replaces Jackson; H. 
Trihey, who has been the plant’s sales 
manager, succeeds Norman. 


Reginald B. Beam for 33 years 
with Joseph Dixon Crucible Co., Jersey 
City, N.J., is now industrial district man- 
ager with headquarters in Chicago suc- 
ceeding Emory Bleam who retired. 


Harold R. Fisher . formerly metal- 
lurgist with Lynchburg Foundry Co., 
Lynchburg, Va., is now  metallurgist, 
Grand Rapids Foundry, Grand Rapids, 
Mich. He is a member of the Western 
Michigan Chapter. 


William R. Butler . . . has been appointed 
manager, castings sales for Aluminum 
Co. of America. Butler, in charge of die 
casting sales since 1955, will be respon- 
sible for the sale of sand, die, permanent 
mold and plaster castings. This is the first 
time sales of all the company’s foundry 
products have been grouped in one de- 
partment. 


Clarence A. Gehrman .. . is now man- 
ager, flask division, Risney Foundry 
Equipment Co., Hales Corner, Wis. He 
formerly served 30 years with Sterling 
National Industries, Milwaukee, latterly 
as sales manager. He will cover the Wis- 
consin and Minnesota territory. 


Paul A. Schroeder formerly with 
Foundry Specialties Mfg. Co., Chicago, 
is now foundry superintendent, Kensing- 
ton Steel Co., Chicago. 


C. E. Fausel . . . formerly manufactur- 
ing superintendent, Central Foundry 
Div., GMC, Danville, Ill., is now super- 
intendent, Chicago Foundry Co., Chi- 
cago. 


Larson E. Wile . . . formerly with Pang- 
born Corp., is now project engineer, 
Lynchburg Foundry Co., Lynchburg, Va. 


Louis V. Abrams .. . has been named 
administrative assistant to the president, 
Pangborn Corp., Hagerstown, Md. He 
had served as plant manager for the 
Kelsey-Hayes Alloy Aircraft Wing Plant 
in Clark, N. J., and recently was em- 
ployed in management consulting work. 


Ralph W. Bailey . . . has been named 
assistant general sales manager, Feder- 
ated Metals Div., American Smelting 
& Refining Co. Bailey joined the com- 
pany in 1945 and retains his position 
as sales manager of Continuous-Cast 
Products Dept. 


Thomas M. Bohen .. . has retired from 
active service with Whitehead Metals, 
Inc., an affiliate of International Nickel 
Co. He was the first employee of White- 
head Metals formed in 1914 and will 
continue as honorary chairman and hon- 
orary director. 
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Silicon, a single element essential in cast iron, 
is available to the foundry trade in many varied 
ferro alloys. No single ferrosilicon is right for all melting 
conditions and irons. Rather, specific alloys have been 
developed which are tailored to provide maximum economy 
and effectiveness for specific applications. 


Our brochure, “Silicon in Cast Iron” discusses 
the function of silicon in iron and will serve as a guide 
to the selection of the proper grade of ferrosilicon for 
your cupola or ladle needs. 


Write for your copy or contact our nearest sales office. 
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For over 70 years, Pittsburgh Crushed Steel Company has con- 
sistently led the metal abrasives industry—has led in research and 
product development—has led in the improvement of production 
methods—and has led in sales and service facilities as well as in 
distribution facilities! 

The results have been better metal abrasives for lower cleaning 
costs in foundries, forge plants, and steel and metal working plants 
in general! 

Today, through 13 distributing points and 33 sales-service offices, 
we supply all sizes and types of metal abrasives, iron and steel, for 
every type of blast-cleaning equipment and for every blast-cleaning 
requirement! 

Our engineering, sales, and service representatives are always avail- 
able to you in connection with your blast-cleaning needs. 


PITTSBURGH CRUSHED STEEL COMPANY 


Arsenal Sta. Pittsburgh (1), Pa. 
Subsidiaries: Globe Steel Abrasive Co., Mansfield, Ohio 
Steel Shot Producers, Arsenal Sta. Pittsburgh, Pa. 


TRU-STEEL SAMSON ANGULAR 
MALLEABRASIVE | SHOT SHOT GRIT 
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neapolis . . J. H. Schaum, AFS, “What's 
New in Metalcasting.” 


Utah . . Sept. 21 . . W. D. Chadwick, 
Manley Sand Co., “Sand Segregation.” 


Washington . . Sept. 17 . . Engineers’ 
Club, Seattle . . W. D. Chadwick, Man- 
ley Sand Co., “Sand Segregation.” 


Wisconsin . . Sept. 11 . . Schroeder Ho- 
tel, Milwaukee . . Gray Iron Group: J. E. 
Fitzwater, International Harvester Co., 
“Salvage Welding in Gray Iron”; Steel 
Group: Prof. R. A. Flinn, University of 
Michigan, “Gating & Risering”; Mallea- 
ble Group: J. H. Lansing, Consultant, 
“Malleable Practice”; Non-Ferrous 
Group: G. L. Armstrong, U. S. Reduc- 
tion Co., “Metallurgy of Aluminum AI- 
los”; Pattern Group: J. Wiss, Permaflex 
Mold Co., “Flexible Rubber for Pattern 
Shop Use.” 





OCTOBER 


Birmingham District . . Oct. 9 . . Thomas 
Jefferson Hotel, Birmingham, Ala. 

S. F. Carter, American Cast Iron Pipe 
Co., “Practical Tips on Cupola Opera- 
tion.” 


Central Indiana . . Oct. 5 . . Turner's 
Athenaeum, Indianapolis. 


Central New York . . See Empire Stati 
Regional Foundry Conference. 


Central Ohio . . See Ohio Regional 
Foundry Conference. 


Chesapeake . . Oct. 23 . . Engineers 
Club, Baltimore, Md. . . J. D. Allen, 
Jr., Federated Metals Div., American 
Smelting & Refining Co., “New Develop- 
ments in Non-Ferrous Cast Metals.” 


Chicago . . Oct. 5 . . Chicago Bar Asso- 
ciation, Chicago. 


Cincinnati District . . Oct. 12 . . Eaton 
Manor, Hamilton, Ohio . . “Vertical 
Gating” Film and Panel Discussion 


Corn Belt . . Oct. 16 . . Cotner Terrace 
Supper Club, Lincoln, Neb. . . J. Alba- 
nese, Acme Resin Corp., “Resin Binders, 
Shell & Core Molding Techniques.” 


Empire State Regional Foundry Confer- 
ference . . Oct. 1-2 . . Drumlin’s Country 


Club, Syracuse, N. Y. 


Metropolitan . . Oct. 5 . . Essex House 
Hotel, Newark, N. J. 


Michiana . . Oct. 12 . . Felberg’s, St 
Joseph, Mich. . . R. L. Gilmore, Superior 
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The right-hand set of graphs demonstrate the steady 
half of 1958 


T - 
how Ss business climb of business during the last 
i il and continuing into 1959. Shipments for each of the 
last 12 months are compared with the corresponding 
month a year previously and the ratio converted to 
Business in the metalcasting industry is on the upswing. By per cent. For example, gray iron shipments were 
using statistics provided by the Bureau of Census, Department of 1,112,096 tons in May, 1957, and 820,054 tons in 
Commerce, Modern Castings has prepared this special comparison of May, 1958 — about 74 per cent of the 1957 rate. 
month-to-month metalcasting shipments for the years 1957, 58 and So the curve starts at 74 per cent for May, 1958, 
*59. On the left, horizontal bar charts give a direct comparison of each and climbs to 154 per cent for April, 1959, when 
month for the two year period May 1957 through April 1959 and shipments of 1,245,702 tons exceeded by far the 
the accumulative total for the two years. 806,720 tons shipped in April, 1958. 













































































500 
Thousand Tons 



































i 
1000.) )«=6—1I200_)=—1400 
Thousand Tons 






















































































400 500 
Million Pounds 

















s|a|sfo | |o [afr [wal 
ls ToDeT2 Si ieiwis a 


























m|u |y [als [o[n ols trims a | 
oo bo iaaoon 


4 6 8 WO l2 14 16 18 20 22 24 26 28 30 32 
Million Pounds 
































"'Bakeless’’ cores and molds 
in 20 seconds 


Liquid Carbonic’s Improved CO, Process Sparks 


Revolutionary Advances in Core-Hardening 


Requests for “we-need-it-tomorrow” 
deliveries seem to cram a foreman’s 
order pad every day. Until now, im- 
mediate delivery has been a source 
of concern to the foundry industry 
because of lengthy baking and dry- 
ing procedures. 

Because of this, more and more 
foundries are adopting the bakeless 
CO, core-hardening process. Intri- 
cate cores can be made with CO, in 
a matter of seconds; completely fin- 
ished cores (rammed, gas-hardened 
and removed) are produced in less 
than three minutes. Thus, CO, has 
become the propelling ingredient in 
production boosts throughout the 
country—so much so that it promises 
to soon become the method of core- 
hardening. 


Speed... And Other Advantages 


Actually, it’s simply a matter of sup- 
ply and demand: the great demand 


* modern castings 


today is for speed—therefore, CO,, 
It doesn’t just end there .. . the 
CO, process makes other core- 
making techniques old-fashioned. 
For example: 


1. Eliminates baking ovens and 
core dryers 


Better dimensional stability 
Smoother finish on castings 


Excellent shakeout and 
collapsibility 


Reduces production costs 
Minimizes rejects 


Eliminates excessive core 
inventory 


Expedites emergency orders 
Simplifies core design 


Adaptable for automation 


Circle No. 176, Page 157-158 
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CO, Ideal for Mold-Hardening, Too 
In addition to these advantages, many 
foundries have discovered that CO, 
is just as beneficial in mold-making 
as it is in core-hardening. Dry sand 
molds sometimes require baking at 
300° to 400° F. for periods up to 75 
hours; the CO, process can do the 
same job at time-savings up to 95%. 
CO, molding also can save as much 
as 90% in machine-shop costs, cuts 
labor requirements, and works equal- 
ly well on both large- and small-size 
molds. 

Although CO, is a relative new- 
comer to core-making, many im- 
provements have already been made 


ee 


(i | 
‘i | 


since it was first introduced. A trained 
staff of Liquid Carbonic engineers 
have been working tor years to im- 
prove the CO, process. The com- 
bination of research, development, 
and daily shop practice, has brought 
the CO, process up to today’s high 
standards, making it the preferred 
method of core- and mold-hardening 
in today’s foresighted foundries. Call 
your Liquid Carbonic representative 
today and have him show you how 
CO, can improve your production! 

How much do you know about 
sand reclaiming? For an authorita- 
tive, educational article, send in the 
coupon below. 

















itl 


GENERAL DYNAMICS CORPORATION 
Liquid Carbonic Division 


135 South LaSalle Street 
Chicago 3, I}linois 


GENERAL DYNAMICS CORPORATION 


Liquid Carbonic Division 


135 S. LaSalle Street 
Chicago 3, Illinois 


your foundry bulletin 


Name 
Company 


Address 


eeeeeeeseeeoeeeeeeeeeeeeeoeeeeeeee 


CORPORATION DIVISION City ’ oa coe GE. «0. Ce 
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SHELL MOLD CLAMP 


MOLD WEIGHT 


SAND-CUSHION 
SHELL-M 
[| a BED 





GRAVITY 





CONVEYOR 
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COUNTER-WEIGHT 











Mold clamp mechanically applies proper weight to shell. 


primer on shell molding 
Continued from page 50 


most shells through a core with 
sixteen holes (3/16 in. diameter). 

Horizontal pouring of shell molds 
offers the most convenient method 
for most foundry operators. Verti- 
cal pouring requires space and 
larger capital outlay for special in- 
stallations and conveyor systems. 

Horizontal pouring also restricts 
the number of cavities per mold 
because of the additional area re- 


quired for gluing the shells in the 
bonding machine. 

Pouring of shells horizontally 
dictates the use of a longer pouring 
spout on the ladle. This delivers 
the metal as close to the sprue cup 
as possible, thus minimizing ferro 
static pressure, often the cause of 
run-outs and warping through 
cracked shells and excessive finning 
across the parting line. Figure 7 
illustrates the recommended design 
of a pouring ladle to allow the 
pourer greater facility in delivering 


*GEFSCORP 


Pressure Cast 


MATCHPLATES 


HOLDS LIKE 
A VISE TO 
PREVENT 
MOLD 
SHIFT 
FROM 
CONVEYOR 
LINE 
JOLTS OR 
ROUGH 
HANDLING 


Portable 


right now!” 


clean metal to the pouring cup. 

Weighting-down shell molds is 
often required when a casting hav- 
ing a broad horizontal area subjects 
the cope shell to a high momentum 
lift. This operation can be facili- 
tated by using a mold weight with 
a simple mechanical aid, as de- 
picted in Fig. 8. The danger of 
shell cracking common to manual 
weight depositing is eliminated. 

In summation the author hopes 
this article will provide some help 
to the foundrymen that regard shell 
molding as a process that is here 
to stay as a permanent fixture in 
foundry technology. In many ways 
it produces a saleable casting. 








CLASSIFIED DISPLAY 
ADVERTISING 

— see pages 154-155 —, 
Small but effective ads reach every 
foundry in the United States and 
Canada. 
Classified sections are one of the 
best read departments in any pub- 
lication. Take advantage of the 
low rates and high circulation of 
MODERN CASTINGS. 
Ads received as late as September 
llth will appear in the October 
issue. Send your classified ad now. 




















HARDNESS TESTER 


gives ‘on the spot" Rockwell readings 


Test materials, tools, or pieces in production “right there, 
Save the work of taking samples to the test 
bench, save the cost of sectioning, eliminate errors due to 
need for conversion of other scales to Rockwell hardness 
numbers. Large dial markings are in standard red and 
black for quick identification of Rockwell scales, A, B, C, 
D, E, F, G, H and K—all available as standard. Uses 


standard indentors, loads — no scale conversions required. 


FOR A DEMONSTRATION, WRITE Dept. ‘7-959 


Riehle TESTING MACHINES 


Ls WHY NOT SAMPLE TEST THEM ? 
THE SCIENTIFIC CAST PRODUCTS CORP. 


1390 E. 40th, Cleveland — 2520 W. Lake, Chicago 
*Mf'd under license from General Foundry Services Corp. 
Circle No. 177, Page 157-158 
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A DIVISION OF 


American Machine and Metals, Inc. 


__. BAST MOLINE, ILL. ° 
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LET YOUR 
AFS EMBLEM 
BE SEEN 


Buy any of the following 
jewelry for yourself. 


Ideal as a Gift to 
Employees and Friends. 


Perfect to build prestige 
of Student Chapters. 


Each of the Rhodium-plated articles has a black and silver insignia, burnished to gleam- 
ing highlights . . . offered at cost prices to AFS members . . . a quality addition to 
your dress or sports outfit . . . so right to demonstrate your affiliation with AFS, inter- 


national technical society of the metal castings field. 


ZIPPO LIGHTER 


For unmatched dependability, 
the ever-popular Zippo 

characterized and made. even 
more attractive with the AFS 


insignia, boxed 


MONEY CLIP 


For the man who safeguards his 
currency with a clip, here is an 
easy-to-use clip . . . exception- 
ally sturdy “grip”... .. .$1.50 





SERVICE PINS 


The Society recognizes 25, 30, 35, 
40 and 50 years of continuous mem- 
bership in AFS with service pins. 
Just send your name and record of 
employment in the castings field. 


Gratis 





LINKS AND BAR SET 


Keynote to masculine fashion 
and good grooming is this com- 
bination cuff links and tie bar 
set, gift box... ....$3.50 
Also sold separately: Links, 
$2.50; Tie Bar, $1.00. 





10% DISCOUNT IN BULK QUANTITIES OF 25 OR MORE... CASH WITH ALL ORDERS ‘ 


AMERICAN FOUNDRYMEN’S SOCIETY 
Golf & Wolf Roads 
Des Plaines, Illinois 


Please ship the indicated items to: 


State 


Enclosed is check money order for Total $ 
(Price includes Federal Excise Tax) 


NAME OF ITEM QUANTITY PRICE 











PLEASE PRINT OR TYPE 
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Why Foundries 
Throughout the U.S.A. 
Have Found 
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Year after year, more and more foundries in over 30 states 
have looked to ABC as their source of supply for quality coke. 


That’s because foundries know that: 


<> — one of the nation’s largest inde- <> ’s modern plant in the Birmingham 
' — merchant coke ap erage District is strategically located to 
as adequate capacity to serve their needs ive peasant service 
at all times and under all conditions. Annual — } 
productive capacity is 875,000 tons. has continually improved the quality 


has rigidly maintained the high qual- of its coke through research and con- 
ity of its coke for 39 years. stant betterment of its facilities and 


: f equipment. 
has earned an outstanding reputation bas 
for meeting the widely varying re- coke is produced in two distinct types 


quirements of its customers in periods of —STANDARD and MALLEABLE 
peak demand. —to meet the exacting requirements of any 
has no affiliations that have first call cupola operation. Both grades are regularly 


on its production. Its customers come cupola-tested at our ovens for carbon con- 
first. trol and highest performance. 


When you make ABC your source of supply, you 
will establish a connection of lasting satisfaction. 
Your inquiries are invited. 
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60 CYCLE INDUCTION MELTING 
SAVES Metal and Money 


AL-FOIL 


METAL 
LOSS 85-5-5-5 BRONZE 


REDUCED AL-EXTRUSIONS 
a 
Aye 075 


CONVENTIONAL 60 CYCLE CONVENTIONAL 60-CYCLE CONVENTIONAL 60 CYCLE 


A sharp cut in metal losses is inherent in 60 CYCLE INDUCTION MELTING. Unnecessary metal losses in a furnace 
can amount to many thousands of dollars per year. Here are three examples of what AJAX 60 CYCLE INDUCTION 


furnaces have done for others: 


ALUMINUM EXTRUDERS: Typical experience of manufacturers of aluminum extrusion billets 
using AJAX-TAMA-WYATT 60 CYCLE INDUCTION furnaces is a metal loss of 0.75% as 
compared to 2.25% in conventional fuel fired furnaces. (Based on a charge containing 30- 


40% extrusion scrap.) 


ALUMINUM FOIL MILLS: 60 CYCLE INDUCTION MELTING furnaces are widely used to melt foil 
scrap and other finely divided materials. Operating reports show a reduction from 6% 


metal loss in conventional furnaces to 1 ¥%2 % in the coreless AJAX-JUNKER furnace. 


BRASS AND BRONZE FOUNDRIES: AJAX melting furnaces are standard in all brass millcast- 
ing shops, because metal losses with other methods are prohibitive. More recently, special 
AJAX-TAMA-WYATT furnaces have been applied widely to 85-5-5-5 bronze casting. Here 


the metal loss is under 1%, as compared to 3% or more in externally heated furnaces, 


IN ALL THESE CASES, SAVINGS PAID FOR THE EQUIPMENT IN LESS THAN TWO YEARS. 





60 CYCLE INDUCTION MELTING has many other important advantages. Our 
engineers will be glad to analyze your requirements. Please write to AJAX 
Q ENGINEERING DIVISION, P. O. Box 1418, Trenton 7, N. J. 











J STedieclton Stas “AG c& Cur ONLY CButinedd 


Magnethermic 
xXx CORPORATION 


GENERAL OFFICES 
AJAX ELECTROTHERMIC DIVISION MAGNETHERMIC DIVISION AJAX ENGINEERING DIVISION 
Ajax Part P.O. Box 839 + 3990 Simon Road P.O. Box 1418 + Lalor & Hancock Streets 
Trenton 5, New ersey Youngstown 1, Onio Trenton 7, New Jersey 
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Build an idea-file for improvement and profit. 
The post-free cards on the last page 
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Contact wheels . . . catalog No. CWIR- 
659 describes facts needed for selection 
and application of rubber wheels. Chi- 


cago Rubber Co. 
For Your Copy, Circle No. 61, Page 157-158 


Bentonite western and southern, 
covered in brochure listing specifications 
and advantages. Magnet Cove Barium 


Corp. Ltd. 
For Your Copy, Circle No. 62, Page 157-158 


Fire brick . . . designed for blast furnace 
use is subject of 4-p brochure Vol. 2 
No. 2. Includes test data. North American 
Refractories Co. 

For Your Copy, Circie No. 63, Page 157-158 


Why preventive maintenance? 
pamphlet discusses facts of company’s 
new program. Beardsley & Piper Div. 
Pettibone Mulliken Corp. 

For Your Copy, Circle No. 64, Page 157-158 


Foundry coke . . . bulletin offers infor- 

mation on chemical analysis, high 

strength, close sizing, and research and 

development. Hickman, Williams & Co. 
For Your Copy, Circle No. 65, Page 157-158 


Sand muller . reportedly saves up 
to 30 per cent in binder. Fully detailed 
in brochure No. WL 9227. Carver Foun- 
dry Products. 

For Your Copy, Circle No. 66, Page 157-158 


Charging systems . . . bulletin No. FY- 
L79 portrays four types in action. Whit- 
ing Corp. 

For Your Copy, Circle No. 67, Page 157-158 


Automatic loading ramp . . . self-con- 
tained, can be either recessed into the 
loading dock floor or set on four legs 
in front of dock. Use the Reader Service 
card, last page, for details. American 


Dockbridge, Inc. 
For Your Copy, Circle No. 68, Page 157-158 


Tape recordings . . . of technical talks 
on many facets of the metal castings 
industry are available from AFS. In- 
cludes discussions on cupola operation, 
air pollution control, self-curing oil 
binders, producing quality castings and 
many more. American Foundrymen’s 
Society. 

For Your Copy, Circle No. 69, Page 157-158 
Used instruments . . . designed for spe- 
cialized engineering and testing purpos- 
es have been used for demonstration or 
special purposes, according to manufac- 
turer. Request price list by using circle 
number, last page. Brush Instruments. 

For Your Copy, Circle No. 70, Page 157-158 
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will bring more information . . . 


the asking 


Ceramic gating . . . catalog covers com- 

ponents for all standard cores, splash 

cores, elbows and tubes. For more in- 

formation circle number on Reader Serv- 

ice card, Universal Clay Products Co. 
For Your Copy, Circle No. 71, Page 157-158 


Core blowing . . . and mold blowing ma- 

chines described in 32-p booklet listing 

features and applications. Beardsley & 

Piper Div., Pettibone Mulliken Corp. 
For Your Copy, Circle No. 72, Page 157-158 


Investment casting . . . design guide ex- 
plains process, lists comparison of costs 
with other casting processes and offers 
many line drawings of design do’s and 


don’ts. Picco Industries. 
For Your Copy, Circle No. 73, Page 157-158 


Pricing . . . arithmetic for small business 
managers discussed in government bul- 
letin No. 100. Small Business Adminis- 


tration. 
For Your Copy, Circle No. 74, Page 157-158 


Precision temperature . . . measurement 
pyrometers, optical, micro-optical, radia- 
tion, immersion, surface and indicating 
discussed in catalog No. 175. Pyrometer 


Instrument Co. 
For Your Copy, Circle No. 75, Page 157-158 


Safety chart . . . illustrating safe han- 
dling of lever-operated hoists offered 
free for the asking. Manning, Maxwell 
& Moore, Inc. 

For Your Copy, Circle No. 76, Page 157-158 


Plant operations . delineated for 
foundry casting aluminum, bronze and 
copper base alloys. Many pictures show 
all aspects of company’s operations. Ober- 
dorfer Foundries, Inc. 

For Your Copy, Circle No. 77, Page 157-158 


Time-zone map . . . depicting standard 
time zones of the United States and 
Canada offered. Ohio Seamless Tube Div. 


Copperweld Steel Co. 
For Your Copy, Circle No. 78, Page 157-158 


Stainless steel . . . machining data bul- 
letin includes information regarding 188 
compositions of stainless steel relative 
to feeds, machining speeds and grades 
of carbide cutting edges best suited 
for roughing, semi-finishing and fine 
finishing. Kennametal Inc. 
For Your Copy, Circle No. 79, Page 157-158 


Foundry sand brochure details 
processing facilities and operations for 
24 grades of foundry sand. Wedron 


Silica Co. 
For Your Copy, Circle No. 80, Page 157-158 


Molybdenum . . . use in abrasive-resist- 
ant materials detailed in brochure cov- 
ering gouging, grinding and scratching; 
and proper selection of material for par- 
ticular types and conditions of wear. 


Climax Molybdenum Co. 
For Your Copy, Circle No. 81, Page 157-158 


Moldability . effects achieved with 
western bentonite discussed in leaflet. 


American Colloid Co. 
For Your Copy, Circle No. 82, Page 157-158 


Barrel finishing . . . equipment featur- 
ing 11 specialized machines described 
in new, illustrated brochure. Yours for 
the asking. Almco, Queen Products Div., 


King-Seeley Corp. 
For Your Copy, Circle No. 83, Page 157-158 


Hinged pan conveyors . and their 

application to foundries covered in 4-p 

bulletin. Anchor Steel & Conveyor Co. 
For Your Copy, Circle No. 64, Page 157-158 


Wood pallets minimum standard 
specifications listed in leaflet. Contains 
recommended minimum specifications for 
permanent types of wooden pallets 
made from Douglas Fir, Hemlock or 
Larch species of lumber. National Wood- 


en Pallet Manufacturers Association. 
For Your Copy, Circle No. 85, Page 157-158 


Titanium .. . technical information for 

engineers, metallurgists and designers 

available in booklet. Harvey Aluminum. 
For Your Copy, Circle No. 86, Page 157-158 


Shell molding . . . produced for national 
television program, film provides intro- 
duction to shell molding techniques. 
Black and white, 16 mm, sound, free. 


Cooper Alloy Foundry Co. 
For Your Copy, Circle No. 87, Page 157-158 


Grinding and buffing machinery 
catalog contains descriptive information, 
illustrations and specifications. Cincinnati 


Electrical Tool Co. 
For Your Copy, Circle No. 88, Page 157-158 


Oil-free compressors . presented in 
illustrated brochure including design spe- 
cifications and applications. Joy Mfg. Co. 

For Your Copy, Circle No. 89, Page 157-158 
Infra-red elements . . . for industrial 
processing applications specified and ap- 
plications presented in folder. Ampere 
Industries. 

For Your Copy, Circle No. 90, Page 157-158 
Core wire cutters . . . and wire straight- 
eners detailed in folder. Designed to 
fasten to benches. Beardsley & Piper Div., 


Pettibone Mulliken Corp. 
For Your Copy, Circle No. $1, Page 157-158 


Vacuum melting techniques . . . and 
high-temperature vacuum-melted alloys 
covered in brochure. General Electric 
Co., Metallurgical Products Dept. 

For Your Copy, Circle No. 92, Page 157-158 


Answers for students about the 
foundry industry, its products and ca- 
reer opportunities comprise booklet avail- 
able for distribution to student groups. 
Foundry Educational Foundation. 

For Your Copy, Circle No. 93, Page 157-158 


Brass and bronze . . . specification index 
composed of rotating cardboard disk 
which shows all physical requirements 
and chemical composition of A. S. T. M., 


Continued on page 144 





PERMABRASIVE 


ii I >» 


how precise can Nou be 


in your blast cleaning room? 


Blast cleaning is admittedly a job of many variables, 
hard to keep on an even keel. Involved in economical 
blast cleaning are such things as good housekeeping, 
good control over equipment and, of course, good 
shot and grit. Many blast cleaning troubles develop, 
because the characteristics of many abrasives vary 
with each shipment! 

NATIONAL has developed its ability to give you 
abrasives with controlled characteristics ton after ton 
after ton. This eliminates the one variable over which 
you have no control and makes possible staggering 
savings. Cost-conscious customers have enjoyed this 
NATIONAL advantage for over a decade! 

Exactly what is YOUR application? Are you using 
steel? PERMABRASIVE‘* can save money through 
faster cleaning and lower costs per ton. Are you using 
an ordinary annealed abrasive? PERMABRASIVE” 
can save money through faster cleaning, minimum 
graphitic carbon content, and longer life, because of 


FREE: the NEW “Second Reader on the use of shot and grit.” Write for your copy. 
SEE OUR AD AND LISTINGS IN AFS BUYERS DIRECTORY. 


Sold Exclusively by 
HICKMAN, WILLIAMS 
& COMPANY (Inc.) 


Chicago - Detroit - Cincinnati 
- St. Louis - New York - Cleve- 
land + Philadelphia - Pitts- 
burgh - Indianapolis 


Exclusive West Coast 
Subdistributors 


BRUMLEY- DONALDSON 
COMPANY 


Los Angeles - Oakland 


a low phosphorus content. Are you using chilled? 
CONTROLLED “‘T’’* can save money up to 50% 
on consumption and up to 40% on maintenance costs, 
because of its controlled BHN: an iron fist (for the 
product to be cleaned) in a velvet glove (to be kind 
to blast cleaning machinery). Have you a tough, 
individual problem? NATIONAL’S metallurgists 
KNOW what it takes to reach an objective and 
KNOW how to produce a custom-made abrasive for 
a specific job! 

We're not just talking to hear our own voices. 
Everything can be proven to you in your own plant 
under your own conditions as it has in thousands of 
other cases—without an operation-disturbing test. 
Try us! 


METAL ABRASIVE COMPANY 


3560 Norton Rd. « Cleveland 11, Ohio 
Western Metal Abrasives Co. (Affiliate) 
101 E. Main Street + Chicago Heights, Illinois 
Sole manufacturers of 
Permabrasive® and Controlled "T’’® abrasives 
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rats challenge to come forth and make 


ee Sr x 0.125 in. 








al Andon we faved’ dea totes alk 

the third fly-weight challenger 

Engineers, Inc., Chicago. 

the needle holder on a high fidelity arm 

cast in 356 aluminum. The walls are very thin- 

than 0.025 in.—and a 0.050 in. hole is cast throu 
rt. A 2000 castings comprise a 
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Engineered 
for 
Maximum 
Accuracy, 
Convenience 
and 


Safety 


“Oliver” No. 270 Tilting Arbor Saw Bench. 


Meets the demand for a medium size, accurate, 
tilting arbor saw bench. Cuts a perfect miter, 
cuts off up to 16” wide, rips to 28” wide, and 
dadoes efficiently. Gauges and tables are ac- 
curately graduated. Features automatic saw 
guard with anti-kick backs and adjustment for 
tilting saws. Send for folder giving complete 
technical details . 


Grand Rapids 2, Michigan 
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FOUNDRY SAND 


TESTING HANDBOOK 


Completely rewritten by prominent foundry 
sand specialists 


2 Twice as much information as contained in 
5th edition 


Includes a glossary 
Includes a bibliography 
> 259 pages .. . 93 illustrations 


CHAPTERS COVER: Methods for Determin- 
ing Fineness of Foundry Sands . . . Determining 
Moisture in Foundry Sand . . . Determination of 
Permeability of Foundry Sands . . . Strength of 
Foundry Sand Mixtures . . . Method for Deter- 
mination of Green Surface Hardness—etc. 


AFS Members $3.50 Non-Members $5.25 


order from: 


AMERICAN FOUNDRYMEN’S SOCIETY 
Golf & Wolf Roads, Des Plaines, tll. 
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Lectromelt = 
ships 777% of furnace 
spare-part orders from stock 


When you need replacement parts on a Lectromelt 
electric furnace, you'll find we are as interested in 
speed as you. Therefore, we’ve set up a separate 
service department to handle sales, check orders 
against original blueprints to insure accuracy, and 
maintain a complete spare parts inventory. 


Routine orders are in and out in a few days; rush 
orders in a few hours. A very large stock is main- 


tained so that over 77% of current orders are filled 
right off the shelf. 


Lectromelt service is geared to help you operate 
efficiently for years to come. Thus, if you’re plan- 
ning new capacity, you'll find it wise to contact 
Lectromelt now. Lectromelt Furnace Division, 
McGraw-Edison Company, 316 32nd Street, Pitts- 
burgh 30, Pennsylvania. 


FOR THE MOST EFFICIENT MELTING Lect romelt’ 


CANADA: Wild-Barfield Electric Furnaces, Ltd., Toronto...ITALY: Forni Stein, Genova ... ENGLAND: 

G.W.B. Furnaces Limited, Dudley, Worcs. ... GERMANY: Demag-Elektrometaliurgie, GmbH, Duisburg... 

SPAIN: General Electrica Espanola, Bilboa . .. FRANCE: Stein et Roubaix, Paris ... BELGIUM: S. A, Stein 
& Roubaix, Bressoux-Liege ...JAPAN: Daido Steel Co., Ltd., Nagoya 
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TYler 8-8115 


2055 W. Grand Blvd. 


BRoadway 8-5668 DETROIT, MICH. 


CLAYS e REFRACTORIES e FOUNDRY EQUIPMENT 
Manufacturers of KORWELD COREPASTE & MASTERMIX WASHES 
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for the asking 
Continued from page 140 


Federal, Military and S. A. E. specifi- 
cation numbers. Line up specification 
number, and data shows up in “windows” 
in disk. Roessing Bronze Co. 

For Your Copy, Circle No. 94, Page 157-158 


Barrel cleaning . . . unit with 72-cu ft 
barrel completely described and appli- 
cations illustrated in 16-p bulletin No. 


705. Pangborn Corp. 
For Your Copy, Circle No. 95, Page 157-158 


X-rays .. . and gamma rays for nonde- 
structive testing and inspection of cast- 
ings discussed in 12-p booklet. Claimed 
to answer questions most frequently 
asked about these methods. Picker X-Ray 
Corp. 

For Your Copy, Circle No. 96, Page 157-158 


Sling chain handbook . . . 32 pp, in- 
cludes information regarding ordering, 
care, use and inspection of company’s 
line. Contains diagrams, charts and ta- 
bles on standard and special styles. Co- 
lumbus McKinnon Chain Corp. 

For Your Copy, Circle No. 97, Page 157-158 


Management aids Five reports 
which, according to company, can be 
used to effectively manage any manu- 
facturing organization. Brochure discuss- 
es reports and method of use. Royal 
McBee Corp., Data Processing Div. 

For Your Copy, Circle No. 98, Page 157-158 


Industrial truck batteries said to 
deliver 44 per cent more power than 
conventional batteries, described in bro- 
chure. Exide Industrial Div., Electric 
Storage Battery Co. 

For Your Copy, Circle No. 99, Page 157-158 


Portable elevator . . . for vertical mate- 
rial handling; applications illustrated in 
18-p booklet. Association of Lift Truck 
and Portable Elevator Mfg. 

For Your Copy, Circle No. 100, Page 157-158 


Fog nozzles . . . said to produce ex- 
tremely fine fog covered in data sheet. 
Bete Fog Nozzle, Inc. 

For Your Copy, Circle No. 101, Page 157-158 


Pallet rack is adjustable by lift 

truck. Free brochure shows you how it’s 

done. Hartman Metal Fabricators, Inc. 
For Your Copy, Circle No. 102, Page 157-158 


Electric lift truck . . . stand-up operat- 
ed, detailed in brochure. Heifred Corp. 
For Your Copy, Circle No. 103, Page 157-158 


Midget cylinders . . . feature pressure 
of 200 psi (air) and 750, 2000 psi hy- 
draulic. Use circle number below for 
literature. Control Line Equipment. 

For Your Copy, Circle No. 104, Page 157-158 


Band-saw blade . . . coil stock in 100 
and 400-ft lengths discussed in folder. 


Boice-Crane Co. 
For Your Copy, Circle No. 105, Page 157-158 


Shakeout table and screens for 
small plants covered in brochure. Somil 
Equipment & Supply Co. 

For Your Copy, Circle No. 106, Page 157-158 


Chipping hammer . . . with shock ab- 
sorber and power-controlled cut de- 


scribed in brochure. Ingersoll-Rand Co. 
For Your Copy, Circle No. 107, Page 157-158 


Respirator for protection against 
excessive heat, shown in leaflet. Ameri- 
can Optical Co. 

For Your Copy, Circle No. 108, Page 157-158 


High temperature furnace . . . electric, 
for operation to 3100 F discussed in 


brochure. K. H. Huppert Co. 
For Your Copy, Circle No. 109, Page 157-158 


Cleaner and degreaser designed 
for all types of industrial cleaning with 
one compound. Use circle number for 
information. Harco Chemical Co. 

For Your Copy, Circle No. 110, Page 157-158 


for in-plant 
detailed in 


Enlargement control 
photography departments 


brochure. Ideax Corp. 
For Your Copy, Circle No. 111, Page 157-158 


Heavy duty oiler . . . readily attached 
to standard quart oil can is described 
in data sheet. Buerkens Corp. 

For Your Copy, Circle No. 112, Page 157-158 


Air control valve . . . for lifts, hoists, 
etc., presented in leaflet. Jordan Indus- 
trial Sales Div., OPW Corp. 

For Your Copy, Circle No. 113, Page 157-158 


training films 


@ The following list of motion pictures 
and film strips will prove useful in edu- 
cating your personnel to better perform 
their jobs. Circle the appropriate num- 
ber on the Reader Service Card, last 
page, for complete information regarding 
these films. Items indicate whether films 
are available free of charge, by rental or 
by purchase only. 


The Green Drum . . . covers complete 
operations of ferroalloy company from 
mining of ore to shipment of finished 
products. Color, 16mm, sound, 23 min., 
free. Vanadium Corp. of America. 

For Your Copy, Circle No. 114, Page 157-158 


A Product of the Imagination . . . traces 

history of aluminum from discovery 

through modern processes, plants and 

products. Color, sound, 16 and 35 mm, 

26 min., free. Aluminum Co. of America. 
For Your Copy, Circle No. 115, Page 157-158 


What’s in a Name? . . . is a centennial 
company film depicting development 
from one-room shop to world-wide oper- 
ations. Color, sound, 17 min., free. Gard- 
ner-Denver Co. 

For Your Copy, Circle No. 116, Page 157-158 


Epoxy tooling resins . . . film features 
shop applications. Show step-by-step lam- 
inating and casting of foundry patterns, 
among other operations. Color, sound, 
16 mm, 36 min., free. United States 


Gypsum Co. 
For Your Copy, Circle No. 117, Page 157-158 


Reusable Wooden Containers . . . said 


to show how containers result in lower 
production and distribution costs. Color, 


Continued on page 146 





chapter meetings 
Continued from page 132 


Steel & Malleable Castings Co., “Cast- 
ing Design for Survival.” 


Michigan Regional Foundry Conference 
. . Oct. 8-9 . . Pantilind Hotel, Grand 
Rapids, Mich. 


Mid-South . . Oct. 9 . . Claridge Hotel, 
Memphis, Tenn. 


New England Regional Foundry Con- 
ference . . Oct. 16-17 . . Massachusetts 
Institute of Technology, Cambridge, 
Mass. 


Northeastern Ohio . . Oct. 8 . . Tudor 
Arms Hotel, Cleveland . . H. F. Bishop, 
Exomet, Inc., “Exothermic & Insulating 
Materials.” 


Northwest Regional Foundry Conference 
. . Oct. 2-3 . . Benjamin Franklin Hotel, 
Seattle. 


Ohio Regional Foundry Conference . . 
Oct. 22-23 . . Deshler-Hilton Hotel, 


Columbus, Ohio. 


Oregon . . See Northwest Regional 
Foundry Conference. 


Philadelphia . . Oct. 9 . . Engineers’ 
Club, Philadelphia . . Dr. J. C. Elgin, 
Princeton University, “Education & In- 
dustry Today.” 


Pittsburgh . . Oct. 19 . . Webster Hall 
Hotel, Pittsburgh, Pa. . . A. A. Evans, 
International Harvester Co., “Quality 
Control in the Foundry.” 


Purdue Metals Casting Conference . . 
Oct. 29-30 . . Purdue University, West 
Lafayette, Ind. 


Saginaw Valley . . Oct. 1 . . Fischer's 
Hotel, Frankenmuth, Mich. . . C. C. 
Sigerfoos, Michigan State University, 
“European Foundry Experience.” 


St. Louis District . . Oct. 8 . . Edmond’s 
Restaurant, St. Louis . . C. E. Drury, 
Central Foundry Div., GMC, “Pouring 
Effect on Scrap.” 


Southern California . . Oct. 9. . Kaiser 
Steel Co., Fontana, Calif. . . Plant Visita- 
tion. 


Texas . . Oct. 16 . . Menger Hotel, San 
Antonio, Texas. 


Toledo . . Oct. 7 . . Heatherdowns 
Country Club, Toledo, Ohio. 


Twin City . . Oct. 28 . . Calhoun Beach 
Hotel, Minneapolis . . G. C. Schelley, 
Do-All Co., “Story of the Cutting Edge.” 


Washington . . See Northwest Regional 
Foundry Conference. 


Western New York . . See Empire State 
Regional Foundry Conference. 
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When maximum tonnage & 
at lowest cost is a ‘‘mustf’’... 


there is NO SUBSTITUTE for CRUCIBLE MELTING! 


Here’s how to get the MOST from YOUR crucible furnaces: 
DIXONIZE them! 


Dixon's Furnace Cover — 
Dixon's No. 3 Cement — 
Dixon's Carbond Crucible - 
Dixon's Furnace Lining — 


Dixon's Dixsul Insulatios — 


Dixon's Bottom Disc 





to economize 


DIXONIZE 


@ OVER 130 YEARS of manufacturing experience combined with con- 
tinuous research and field testing stands behind every Dixon refractory 
product ... your guarantee of maximum performance at lowest cost. 


@ Experienced Dixon Field Engineers, located in every part of the United 
States & Canada (plus agents throughout the world) are prepared to help 
you obtain maximum operating economy through Dixonizing. 


TON for ton — QUALITY for quality — 
CRUCIBLE MELTING COSTS LESS! 


For fast service, write, wire or telephone — DIXxXon 


The Joseph Dixon Crucible Co., versey city 3, N. v. 


Crucible & Refractories Division 
Circle No. 184, Page 157-158 


September 1959 + 145 





BOY! was 
my face 


RED! 


I'd always used crucible furnaces 
in my shop, until a few years ago. 
Then, | switched. 


But not for long! 

I'm back to 

crucible furnaces again. 
Why? two counts: 

Cost, and flexibility. 


Know what | found? My crucible cost, 
per pound of metal melted is no higher 
today than it was in 1940! Sure, 
crucibles cost a little more today, 
but | get more heats. | checked my old records, 
and per pound of metal melted my crucible costs are the same! And another thing — 
flexibility. On a lot of these non-crucible furnaces, try and 
change from one metal to another without contamination! 
But in my crucible furnaces, | just change from one crucible to 
another, fast, simple, and trouble free! 


From now on, its crucible melting for me! 


s 
ELECTRO REFRACTORIES & ABRASIVES COMPANY 
LAVA CRUCIBLE-REFRACTORIES COMPANY 
These manufacturers 
are ready to assist you 
with melting and 


ROSS-TACONY CRUCIBLE CO. 
VESUVIUS CRUCIBLE COMPANY 


pouring problems, AMERICAN REFRACTORIES & CRUCIBLE CORPORATION 


foundry layouts and JOSEPH DIXON CRUCIBLE CO. 
crucible furnace 
servicing. 


CRUCIBLE MANUFACTURERS ASSN. 
11 West 42nd Street, N. Y. 36, N. Y. 


[] Send for our New complete series of “Crucible Charlie’ brochures “Getting the Most 
from Your Crucible Meltings.”’ 

NAME . 

POSITION . , COMPANY 

ADDRESS . ste ‘ = 


GOP cdi eee Sa a oe ee 
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for the asking 
Continued from page 144 


sound, 16 mm, 20 min., free. National 
Wooden Box Association. 
For Your Copy, Circle No. 118, Page 157-158 


free reprints 


@ The following reprints of feature arti- 
cles which appeared in Mopern Cast- 
INGS are available to you free of charge. 
Use the Reader Service card, last page. 


Foundry training . . . course sponsored 
by the AFS Training and Research Insti- 
tute is valuated from the students point 
of view in article offered to you in re- 
print form. 

For Your Copy, Circle No. 119, Page 157-158 


Ductile iron technology . . . reprint 
covers important facts you should know 
before attempting to produce this metal. 
American Foundrymen’s Society. 

For Your Copy, Circle No. 120, Page 157-158 


European foundries . . . over 80 of them, 
were toured by author of free reprint 
from MoperN CastTINGs presenting many 
ideas you may find useful. American 


Foundrymen’s Society 
For Your Copy, Circle No. 121, Page 157-158 


European foundries . . . and_ ideas 
gained from touring them discussed in 
reprint of article published in Moprern 
Castincs. American Foundrymen’s So- 
ciety. 

For Your Copy, Circle No. 122, Page 157-158 


Size of scrap .. . effects tapping tem- 
perature of the cupola. A report on this 
subject, reprinted from Mopern Cast- 
Incs, is yours for the asking. American 
Foundrymen’s Society. 

For Your Copy, Circle No. 123, Page 157-158 


e - 
obituaries 
oa 
John K. Schubert, 60, manager of shop 
operations, iron foundry, General Elec- 
tric Co., Schenectady, N.Y., died June 29 


at the age of 60. He was a member of 
the AFS Eastern New York Chapter. 


Alex B. Hawes, 70, salesman for Ranson 
& Orr, died June 29 at Ft. Thomas, Ky. 
He had been associated with the foundry 
business since 1908. 


W. T. Gallmeyer, president, Gallmeyer 
& Livingston Co., Grand Rapids, Mich., 
died in July. 


Harry C. Weiskittel, Jr., 61, president, 
Harry Weiskittel Co., Inc., Baltimore, 
Md., died Aug. 1 at his home. 





The LFM Manufacturing € 
Subsidiary of Rockwell Manufacturing Company 


Atchison, Kansas 


Largest Electric Steel Foundry 


Casts Cities Service in Major Role 


The LFM Manufacturing Company, Inc. praises 
“remarkable versatility’ of Cities Service Core Oils 


Today, a typical sampling of the work at The LFM Manufacturing Com- 
pany might include: a one-piece railroad truck casting, 20 feet long and 
eight feet wide... giant 13,000 pound crankcase castings for 16-cylinder 
diesel generators . . . or intricate pump castings. 
As might be expected, all of this requires one of the largest core rooms, 
covering 20,000 square feet of area, with 13 huge core ovens, scores of 
coremakers and a good many core oils. ‘ , ; 
But what fascinates LFM is not how many but how few different core Sean 5S Gepeyes, OF hee oe 
‘ ; * . / : ; x swing out over giant molds and blast 
oils they require, considering their vast production. Here they're quick sand into them. Machine has capac 
to praise the remarkable versatility of Cities Service Delco #938. ity of 60 tons of sand per hour. 
For at LFM, Cities Service Delco #938 is used in a surprisingly wide 
range of core applications with equally satisfactory results. Cores for the 
largest railroad casting or the smallest pump part are frequently made 
with this same oil. 
Cities Service Core Oils provide this versatility because they can stand 
the long baking necessary for large cores and give the fast bake so vital to 
small cores. Shakeout properties are always excellent; smoke is minimal. 
If you’re looking for core oils of high quality and wide application, talk 
with a Cities Service Core Oil Specialist. Call the nearest office or write: 
Cities Service Oil Company, 20 N. Wacker Drive, Chicago 6, III. 
High Pressure Valve Body exemplifies 


diversification. LFM now makes parts 
for steel rolling mills, rock crushers, 
C } T j . S SE RVIC a electric generators, as well as railroad 
parts. Cores for many are made with 


QUALITY PETROLEUM PRODUCTS one oil—Cities Service Delco #938 


C rele No. 186, Page 157-158 
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GGHEADS 


IN THE FOUNDRY? 


Not many years ago, “eggheads” 
like mathematicians and_ statistical 
analysis engineers were strangers in 
foundries. Today, however, the basic 
foundry industry has evolved from 
an artisan’s craft to a highly scien- 
tific, technological field. It requires 
engineering talent in many areas 
such as electrical, mechanical, metal- 
lurgical, and statistical engineering. 

Engineering Castings Inc., Mar- 
shall, Mich., provides an excellent 
example of the technical and scien- 
tific nature of the modern foundry 
industry and the high degree of 
knowledge required of its technical 
personnel. ECI sometimes is referred 
to as the “prescription-counter” 
foundry because of the number and 
complexity of the alloys it runs to 
produce a wide range of quality 


castings for engineering applications 
in many industries. 

At Engineering Castings, castings 
are produced, under strict . process 
and quality control methods, to ex- 
acting metallurgical specifications, 
physical standards, and dimensional 
tolerances. Some castings even are 
produced to a metallographic go, 
requirement. Controlled mi- 
crostructure must be held within 
two limits metallographically. Na- 
ture, size, and distribution of the 
graphite and carbides and the mat- 
rix itself are held to tight specifica- 
tions. 

Two of the younger engineers on 
whom Engineering Castings relies 
for the high degree of specialized 
knowledge necessary to meet these 
quality standards are pictured here. 


-— 
no-go 


a 


RALPH E. ANDERSON, 28 
Graduate illinois institute of Tech 
no'ozy. Economics; Major in Math 
Graduate work in  Math., Michigan 
State U. Quality Contro! Engineer 
Statistician. Formerly with Western 
Elecric Co., Chicago 


ts 

FRANCIS H. HUTCHINS, 32° 
B.S. Metallurgical Engineering, Uni 
versity of Michigan 1950. Formerly, 
operating Metallurgist and General 
Foreman Chevrolet Gray iron Division, 
G.M.C. Presently Plant Metallurgist, 
Engineered Castings Inc 


The Foundry Educational Foundation 
created by and for the foundry industr) 
provides the principal source of critically 
needed engineering and scientific person 
nel. Availability of an adequate supply oj 
technical manpower depends on your sup 
port. You can become a partner in engi- 
neering progress in cast metals by partict- 
rating in the Foundry Educational 
Foundation. 


Foundry Educational Foundation 


CLEVELAND 13, OHIO 


1138 TERMINAL TOWER BUILDING e« 





The Foundry Educational Foundation does not pay for this advertising. 


This advertisement has been prepared and the space 


contributed by FOUNDRY magazine in support of FEF’s constructive program for foundry industry progress through education. 
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WHERE GANTRY CHARGING CRANE MOVES [T INTO CUPOLA 


THIS MECHANIZED FOUNDRY MELTS 225 TONS OF IRON PER 16-HOUR DAY 


S87 OF AMERICA'S “FIRST HUNDRED CORPORATIONS 


ARE WHITING CUSTOMERS 


At American Standard... 
Charging time cut one-third! 


New mechanization at American Radiator 
and Standard Sanitary Corporation, Balti- 


more, has resulted in an immediate 14 reduc- 
tion in charging time! Here, in a refurbished 


foundry, Machine Age speed is accompanied 
by economy and reliability. A Whiting Yard 
Crane now unloads scrap metal .. . and 
Whiting Cupolas, Ladles, Weigh Hoppers 
and a Gantry Charging Crane team up to 


FOUNDRY 
EQUIPMENT 


produce more, and produce it faster. Practi- 
cal allocation of manpower helps American- 
Standard pare its over-all production costs 
even more! 

Learn about the advantages gained when 
you use foundry equipment designed for 


your needs. Write for the Booklet, “Whiting 


Foundry Equipment.” Whiting Corporation, 
15628 Lathrop Avenue, Harvey, Illinois. 


7 5OSth Year @...:. SAVING EQUIPMENT...THE WAY TO HIGHER PROFITS 


WHITING 


MANUFACTURERS OF CRANES; TRAMBEAM HANDLING SYSTEMS; TRACKMOBILES; FOUNDRY, RAILROAD. AND SWENSON CHEMICAL EQUIPMENT 
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NOW GET CASTINGS AS CLEAN 
AS THIS... AND SAVE MONEY 


ROTOBLAST 
cuts cleaning 
costs to the 
bone— 

adds new 
dollars 

to your 
profits 


The casting above was Rotoblast cleaned at 
new low cost made possible by Rotoblast 
Steel Shot. Although cleaning cost per casting 
may seem a small part of your overall produc- 
tion cost, its efficiency often spells the difference 
between big and small profits on the finished 
job. Rotoblast assures you maximum profit. 


Why? Because Rotoblast shot starts as a 
better-made steel, low in phosphorus and sul- 
phur, produced in modern electric furnaces. 
Because Rotoblast shot uses an exclusive cast- 
ing method to produce solid shot. Because 
Rotoblast is continuous-heat treated in a con- 
trolled atmosphere — another exclusive — to 
give you uniformity and the right hardness for 
fast cleaning and long wear. 


Prove Rotoblast’s cost- 
cutting qualities in your plant. 
To arrange a test, talk to your 
Pangborn man or write 
PANGBORN CORPORATION, 
1200 Pangborn Blvd., Hagers- 
town, Maryland. Manxfac- 
turers of Blast Cleaning and 
Dust Control Equipment— 
Rotoblast® Steel Shot and Grit. 
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What does the man in the shop 
think about as he goes through his 
repetition routine? Perhaps—if you 
have never worked on a production 
line—you believe he is always think 
ing about his work. If he did, he’d 
go stir crazy in a week. From experi 
ence and observation I'd like to ex- 
plain what men think about to relieve 
the monotony and boredom of repeti- 
tive operation. 

First, the squeezer molder. His 
body is trained to go through a se- 
ries of movements designed to pro- 
duce an acceptable mold. When he 
first opens his floor, he must direct 
these movements with his mind. Aft 
er the first ten molds, his body falls 
into the rhythm and gradually in 
creases the tempo until it gets ahead 
of his mental direction. His floor is 
outlined with the first ten molds, and 
his cores are in position. From this 
point, his mind leaves his body and 
he begins to think about everything 
except the mold his trained body is 
producing. 

The squeezer molder is now free 
to plan his future, settle world affairs, 
or solve the mystery of the universe. 
But, does he do these things? No! 
He thinks, “I must have had a heluva 
time Saturday. I can’t remember 
where I was. Let’s see! Tavern num 
ber one. Picked up Charlie. Tavern 
number two. Mike and Pete got into 
the act. Tavern number three. How 
did I get under that table? Somebody 
must have called Mike a Red Neck 
again. Tavern number—can’t remem- 
ber leaving number three. Wonder 
how I got home? Oops! There’s the 
whistle. Time to put on the feed 
bag.” And the squeezer molder takes 
off on a dead run. He doesn’t quit 
early, but he doesn’t work overtime 
either. 

Then there is the visiting engi- 
neer. He has a red I.D. tag that 
allows him to roam in any part of 
the plant. When we see him, he 
has a roll of blue prints under one 
arm, an oversized pipe hanging out 
of the corner of his mouth, and his 
shirt sleeves rolled up just below 
his elbows. He is squatting in the 





y h. f. dietrich 


gangway watching the endless belt 
of the new-sand conveyor. You would 
think that he is planning a new de- 
livery system. But he is not! He has 
been sitting bent over a drawing 
board until his neck and back mus- 
cles became cramped. The office 
force objects—with dirty looks and 
snide remarks—to his pipe. He just 
had to have a break. 

The blue prints are props. If any- 
one sees him going through the shop, 
they will think he is on official busi- 
ness. Unless someone unrolls them, no 
one will know that the prints are the 
plans for the old parking lot. Be- 
cause there is always a cool breeze 
coming through the new-sand shed, 
and because no one from the office 
will venture through the foundry un- 
less on urgent business, this gangway 
is the best place in the world to 
spend a half hour with a pungent 
pipe. If someone from the shop sees 
him, they will think, as you did, that 
he must be planning a new system. 

The last character for whom there 
is space was Joe the maintenance 
man in Rockford. He was an expug 
who was just a little punchy from 
sparring with Dempsey. Part of his 
equipment was one of the largest 
ball-peen hammers I have ever seen. 
One day, Joe sighted along a con- 
veyor belt and decided that the far 
side was riding high on the pulley. 
He loosened the adjustment screw 
through the moving belt, but the 
pillow-block stayed frozen in place. 
A few exploritory taps with the ham- 
mer failed to move the block and 
Joe lost his temper. With a mighty 
swing, Joe missed the block and 
drove the hammer, and his arm, un- 
der the belt. Like a judo expert the 
belt flipped Joe over the pulley and 
onto his back, dislocating his shoulder 
in the process. I would like to tell 
you what Joe thought and said, but 
I learned recently that a cute little 
blonde at the office edits my copy— 
and cuts out my punch lines. If I 
explained Joe’s reactions, her ears 
would turn an unbecoming shade of 
red, So, I'll leave it to your imag- 
ination. 


ROTOBLAST CUTS 
CLEANING TIME 42% 


Panghorn 
Rotoblast 
reduces 
cleaning 

time from 
12-15 minutes 
per 2,000 Ib. 
load to 

7 minutes at 
Ingersoll-Rand 


At Ingersoll-Rand Co., Painted Post, N.Y., 


blast cleaning loads weigh 2,000 Ibs., in- 
clude castings up to 300 Ibs. each. To han- 
dle these loads efficiently, Ingersoll-Rand 
replaced its old blast cleaning barrel with 
a new Pangborn Rotoblast Barrel . . . and 
benefited three ways! 

Cleaning quality is “incomparably bet- 
ter.” Maintenance time and costs have been 
drastically cut. (For example, wheel vanes 
previously lasted 12 to 15 blast hours, now 
last 70 blast hours.) And cleaning time per 
load has been reduced from 12-15 minutes 
to only 7 minutes! Cleaning production 
now exceeds 10,000 Ibs. per hour, cutting 
74-hour days to 3 and 4-hour days in the 
cleaning department. 

For full details on how Pangborn Roto- 
blast can save you money, write: PANGBORN 
CORPORATION, 1300 Pangborn Bivd., 
Hagerstown, Md. Manufacturers of Blast 
Cleaning and Dust Control Equipment— 
Rotoblast Steel Shot and Grit.© 


Cleans it fast with 


ROTOBLAST 
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PNEUMATIC TOOLS 
do 9 hours work in 8 


The powerful air motors used in 
Airetool pneumatic tools step up 
operator production without in- 
crease in fatigue. They deliver con- 
stant speed over long work periods 
. . . without heat-up or stall. And 
lightweight, balanced-design Aire- 
tool production tools handle com- 
fortably and easily—take lots of 
abuse with no loss in efficiency. As 
a result, Airetool users report an 
extra hour's production in a day's 
work. 


HORIZONTAL GRINDERS 


For general grinding, snagging, buffing 
and wire wheel work, 4” to 8” wheel 
capacity. 


VERTICAL 
GRINDERS 


For cup and depressed center wheels, 
grinding, sanding and wire wheel work. 
6” wheel and 7 to 9” sanding disc 
capacity. 


ee 


MIDGET DIE GRINDERS 


For intricate precision grinding, filing 
and cutting jobs with carbide burrs 
and abrasive wheels. 38,000 to 60,000 
rpm operation. 


PNEUMATIC 
DRILLS 


High efficiency, portable models. %42, 
, %, % and %" capacities. 


Writé for free illustrated Catalog # 63. 
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have you 
read... 


Coated Abrasives. Coated Abrasives Man- 
ufacturers’ Institute, McGraw-Hill, New 
York, 1958, 426 pp. 

The nature of coated abrasives, their 
advantages and applications and their 
efficient methods of use are of primary 
concern in this text. It tells also how 
these abrasives are manufactured and 
how to use them in specific industries; 
Sach as, ferrous and non-ferrous metal- 
working, woodworking, glass, and plas- 
tics. Special attention is given to their 
use in the automotive field. 


Wilkinson, W. D. and W. F. Murphy, 
Nuclear Reactor Metallurgy, Van Nos- 
trand, New Jersey, 1958, 382 pp. 

This resulted from a training course at 
Argonne National Laboratory. It is pri- 
marily descriptive and qualitative, as- 
sumes no previous training in metallurgy. 
The authors go into phase diagrams, 
allov theory and crystallography. 

Uranium, of course, is the significant 
metal; so its properties are well dis- 
cussed. Special problems are covered 
also where plutonium, thorium, beryllium 
and zirconium enter the picture. 

An important chapter is devoted to 
nondestructive testing of nuclear reactor 
components. 


Creep and Fracture of Metals and High 
Temperatures, National Physical Labora- 
tory, 419 pp. 1954 Philosophical Library, 
New York. $12. 

By definition, this work pertains to the 
creep of metals as a slow continuous de- 
formation when said metals are sub- 
jected to stress at high temperature. 
When metals are so used in engine and 
boiler operations, in steam and gas tur- 
bines as well as in rockets and jets; the 
right metal is of greatest importance. 
There has been much development in 
creep-resistant alloys in recent years. 
Thus, the need for this volume has come 
to be; for it reviews methods for con- 
trolling the phenomena that determines 
the strength of these materials at high 
temperatures, 


Howard, E. D. Modern Foundry Prac- 
tice. Philosophical Library, New York 
(1959). 464 p. 

This is a collected work of several au- 
thors: A. B. Everest, Arthur Logan, T. 
Bishop, G. F. Butters, A. Tipped, James 
Timbrell, F. H. Hoult, et al. It is also 
a guide to British foundry work and 
serves as a handbook for apprentices, 
students, craftsmen and executives in the 
industry. The current edition has added 
new information about spheroidal-graph- 
ite cast iron, pressure-cast aluminum 
pattern plates, epoxy resin patterns, pop 
off flasks and resin-bonded cores. There 
is a chapter on shell molding and the 
carbon dioxide process. An appendix in 
two parts is composed of inspection of 
castings and foundrywork training. 
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TYPE 568 TGT 


A BOTTOM-DISCHARGE LA- 
DLE in models with capaci- 
ties from 10,000 to 40,000 
Ibs. Geared discharge mech- 
anism. Eighteen lever posi- 
tions are provided for 
adjusting the operating 
lever to proper height for 
safe, easy pouring. Lift col- 
umn locks at ony height. 
Gear unit operates in con- 
tinuous oil bath; housing 
cover bolted at rear for easy 
maintenance. Engineered 
overall to save space, pro- 
mote safety and efficiency. 


Send your pouring problems 
to us. Ask for the latest cata- 
log on our complete line of 
standard and custom pouring 
and handling equipment. 


ndustrial 


EQUIPMENT COMPANY 


271 OHIO ST., MINSTER, OHIO 
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P itteburgh Coke & Chemical Company is proud to 
pay tribute to the men of the foundry industry. It is 
equally proud to serve as a basic supplier of quality 
products for the nation’s foundry trade. 

Enlarged reproductions (11%4x11”, suitable for fram- 
ing) of the etchings illustrated above are available. 
Any one or a complete set of the etchings will be sent 
to you without cost, upon request. 


Neville Pig Iron and Neville Coke for the Foundry Trade 


PIG IRON « FERROMANGANESE + CEMENT ¢ COAL CHEMICALS + PROTECTIVE COATINGS © PLASTICIZERS * ACTIVATED CARBON 
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For Sale, Help Wanted, Personals, Engineering Service, etc., set solid 


Positions Wanted 


. 25¢ per word, 30 words ($7.50) minimum, prepaid. 
« « 10¢ per word, 30 words ($3.00) minimum, prepaid. Box 


number, care of Modern Castings, counts as 10 additional words. 
Display Classified . . Based on per-column width, per inch . . 1-time, $18.00 
6-time, $16.50 per insertion; 12-time, $15.00 per insertion; prepaid. 





GENERAL FOUNDRY FOREMAN 
Thoroughly versed in green sand 
molding and production procedures, 
pouring, gating and risering and scrap 
reduction. Must be able to get along 
well with people. Excellent salary 
along with company paid benefits— 
good opportunity for a qualified man. 
Mechanized malleable iron foundry 
located in Midwest. Enclose resumé, 
references, experience, etc. Address 
Box G-103, MODERN CASTINGS, 
Golf and Wolf Roads, Des Plaines, Ill. 





Help Wanted 


GOOD FOUNDRYMEN 
when you need SUPERVISORY or 
TECHNICAL men why not consult a 
man with actual foundry e lence 
plus 15 years in finding and placing 
FOUNDRY PERSONNEL. 

Or if you are a FOUNDRYMAN 
looking for a new position you will 
want the advantages of this experience 
and close contact with employers 
throughout the country. 


For action contact: John Cope 
DRAKE PERSONNEL, INC. 


29 E. Madison St. Ch 2, Ulinois 
Financial 6-8 

















MOLDING FOREMAN STEEL FOUNDRY 

Career opportunity for man experienced in supervising molding of high-quality 
carbon and alloy steel pressure containing castings ranging from several pounds 
to 5 tons. Electric are and induction melting facilities. 

Position requires experience as journeyman molder, preferably in steel castings. 
Benefits above average. 

Send full resume of qualifications with recent photo if possible. All replies 
treated confidentially. Box G-102, MODERN CASTINGS, Golf and Wolf Roads, 
Des Plaines, Ill. 





INDUSTRIAL ENGINEER 


Experienced in foundry operations 
as well as general industry. Ca- 
pable of taking over management 
of industrial engineering division of 
ACME member consulting firm. 
Degree necessary. Age 35-45. Send 
complete details and include re- 
cent photograph All replies held 
in confidence. Box F-135, MOD- 
ERN CASTINGS, Golf and Wolf 
Roads, Des Plaines, Ill. 








= Foundry 
= ices of Sales Representative to call on ac- © 
® counts in Western New York and Western 
* Pennsylvania to sell supplies and equip- 


SALES REPRESENTATIVE 
Supply Company requires serv- = 


ment. Excellent opportunity for man with 


= foundry experience and sales ability. Pre- 


fer man not over 40 years of age. Include 


; recent photograph. All replies held in strict © 


confidence. Box G-112, MODERN CAST- © 


| Golf and Wolf Roads, Des Plaines, ° 











| 





CUPOLA FOREMAN 
Experience required in all op- 
erating phases. Repair, relining 
and rebuilding essential. Box 
G-106, MODERN CASTINGS, 
Golf and Wolf Roads, Des 
Plaines, Ill. 


FOUNDRY SALES 
Gray Iron, Ductile, Shell Molding, 
COz facilities. Metallurgical back- 
ground preferred. Salary plus bonus 
and expenses. Car Furnished. Box 
G-105, MODERN CASTINGS, Golf 
and Wolf Roads, Des Plaines, Ill. 











SALES ENGINEER 

Expanding national manufacturer, a leader in its field offers a challenging oppor- 
tunity for a sales engineer with background in ferrous foundry operations. Combi- 
nation of engineering degree and knowledge of cupola and/or steel melting 
desirable. Free to travel, age 25-40. Salary with contingent bonus, automobile, 
expenses and excellent fringe benefits. Reply in confidence giving complete de- 
tailed history of education and experience, with salary requirements to Box G-114 
MODERN CASTINGS, Golf and Wolf Roads, Des Plaines, Ii. 


SOOSHSSHSSHOSOSOSSSOHSSESSE 
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PERMANENT MOLD 
ENGINEER 


fully experienced in the design and 
operation of permanent molds and { 
volume foundry production of alu- 
minum castings. Attractive salary— 
exceptional opportunity for future 
with sound financial established 
growing company. Give all com- 
plete details in confidence. 





Post Office Box 656, Peoria, Illinois 
45 














_ METALLURGIST required by pants and expanding company manu- © 


- facturing specialized chemical products for the foundry industry. Appli- 


cants should preferably be under 35, possess a metallurgical degree, and 
have had several years experience in foundry work; thorough knowledge of 


- casting defects, metallography and photography is essential. The successful 


applicant will be employed in the Service Laboratory. The position offers 
excellent prospects of advancement and good starting salary will be paid. 
Applicants should submit a resume of qualifications to: 
FOUNDRY SERVICES, INC. 
P. O. BOX 8728 
CLEVELAND 35, OHIO 








LET US BE YOUR PARTNER—Our experienced modern Econocast® produc- 
tion and sales organization can operate your foundry at maximum effectiveness, 
improving properties, reducing cost, delivering your own castings of certified 
quality on schedule and selling excess capacity to selected regular customers 
under supply contracts. For more information write: THE FILTERED METALS 
COMPANY, P.O. Box 951, Oak Ridge, Tennessee; or call: E. N. Harrison 
Day—2-2535 Night—5-0621. 





PLANT ENGINEERS 
Experienced on layout of all types 
of foundry equipment, material 
handling and material flows. Send 
complete details on work history, 
education and family status. In- 
clude recent photograph. All re- 
plies confidential. Box F-140, 
MODERN CASTINGS, Golf and 
Wolf Roads, Des Plaines, Ill. 

















METALLURGIST 
SAND SPECIALIST 
Unusual opportunity for man thor- 
oughly familiar with latest develop- 
ments in sand and metallurgical 
practices for automotive and farm 
implement grey and malleable iron 
castings. This is an overseas assign- 


ment. Send complete information, | 


in confidence, on education, work 
history including earnings record 


and personal data. Include small, | 


recent photograph. Box G-108, 
MODERN CASTINGS, Golf and 
Wolf Roads, Des Plaines, Il. 
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PLANT SUPERINTENDENT 


| Small plant in Ohio seeking superin- 
tendent of operations and mainte- 
nance involving non-ferrous castings, 
machining, finishing and assembly op- 
erations. Desire person with metal- 
lurgical and foundry background in 
non-ferrous castings. Please send com- 
plete resume of education, experience 
and salary requirements. Reply to 
Box No. G-115, MODERN CAST- | 
INGS, Golf and Wolf Roads, Des | 
Plaines, Ill. 











METALLURGIST SUPERVISOR 


Small plant in Ohio seeking college 
graduate, with experience in non- 
| ferrous, small casting foundry opera- 
| tions. Desire person with supervisory 
experience to handle complete found- 
ry operations. Please send resume of 
| education, experience and salary re- | 
| quirements. Reply to Box No. G-116, | 
MODERN CASTINGS, Golf and 
| Wolf Roads, Des Plaines, Il. 











EARL E. WOODLIFF 
Foundry Sand Engineer 
Consulting . . . Testing 
14611 Fenkell (5-Mile Rd.) 
Detroit 27, Michigan 
Res. Phone VErmont 5-8724 




















FOUNDRY CONSULTANT—NON-FERROUS 
Sand Casting — permanent mold casting — 
centrifugal casting — in aluminum — brasses 
— bronzes — 30% leaded bronze — aircraft 
quality bearings and castings — 

ED JENKINS, 286 PENOBSCOT BLDG., DE- 
TROIT, MICHIGAN — PHONE: WOOD- 
WARD — 5-7947 


Positions Wanted 


REPRESENTATIVE AVAILABLE 
Established Representative with broad metal- 
lurgical background desires additional line. 
Buffalo, N. Y. headquarters. Box G-104, MOD- 
ERN CASTINGS, Golf and Welf Roads, Des 
Plaines, Til. 


FOUNDRY MANAGER. Present position with 
Meehanite Metal Corporation as “Foundry 
Service Consulting Engineer”. Have B. Ch.E. 
and twenty years foundry experience with 
heavy-light cast iron work. Improvement cast- 
ing quality, scrap reduction, and lowering 
production costs are main interests. Location : 
Continental United States or Canada. Salary 
open. Box G-110, MODERN CASTINGS, Golf 
and Wolf Roads, Des Plaines, Ill. 


FOUNDRYMAN wishes position as cupola 
foreman. Over twenty years experience with 
cupola melting and supervising men. Box 
G-100, MODERN CASTINGS, Golf and Wolf 
Roads, Des Plaines, Il. 





SUPERVISOR—TECHNICIAN. Fifteen years 
employment as technician and supervisor i 
magnesium and aluminum foundries. Ex- 
perienced in gating, risering and all the latest 
foundry processes. Box G-109 MODERN CAST- 
INGS, Golf and Wolf Roads, Des Plaines, Ill. 


FOUNDRY TECHNICIAN — Technically 
trained and experienced in sand, chemical 
and metallurgical control. General knowledge 
of gray iron foundry cperations. Presently 
employed as laboratory and melting super- 
visor. Desire to relocate. Box G-113, MODERN 
CASTINGS, Golf and Wolf Roads, Des Plaines, 
mH. 





FOUNDRY EXECUTIVE. Progressive foundry- 
man with 16 years experience as foundry 
superintendent, finishing superintendent and 
industrial engineer in both malleable and 
steel would like to make change. Consider 
sales, operating or consulting. Prefer small 
plant. Box G-107, MODERN CASTINGS, Golf 
and Wolf Roads, Des Plaines, Ill. 


For Sale 





Detroit Rocking Indirect Are Electric 
Furnace Type LFC, 125 KW, Ca- 
pacity 350 Ibs. cold scrap, 500 Ibs of 
molten metal. Two shells, complete 
with automatic electrode control, main 
control panel and power transformers 
for 12,000 volt primary power supply. 
All equipment used very little and in 
excellent condition. Immediately avail- 
able. Make offer to: Box G-111, MOD- 
ERN CASTINGS, Golf and Wolf 
Roads, Des Plaines, Ill. 





FOR SALE: Adjustable Wopper Jaw Slip 
Jackets New and Used. Many sizes and types 
available. Send us your requirements. Products 
Engineering Co., P.O. Box 333, Cape Girar- 
deau, Missouri. 





CORNS CONVEYOR BELT CO. 
GRIFFITH, INDIANA 


Manufacturers of conveyor belting 
for extreme heat conditions. Filter 
bags for dust collecting systems. 
Your old filter bags repaired. Hand 
pads, all types, asbestos, etc. 














FOR SALE 


1—Morris Cupola, size #9 with jib hoist 
and mixing ladle. Bucket-charged with two 
buckets complete with steel and metal 
building and jib crane. Also 1—blower for 
above, make “Sutorbilt Corp,”’ 758P-M- 
24662, complete with Gardner-Denver air 
compressor and 75 HP General Electric 
motor and Fox air weight control and 
windbox Gardner-Denver air compressor for 
Foxboro. Good condition. Used for one year. 
Also, 2000 ft. of American Monorail and 
switches. Address: JOHN B. LAGARDE, 
INC., BOX 389, ANNISTON, ALABAMA. 











FOR SALE 
2 Lindberg Radiant Fired Electric 
Melting Furnaces, complete with 
controls, 440 V, 50 KW. Aluminum 
Match Plate Corp., 1500 Military 
Rd., Buffalo 17, N. Y. 











Wanted to Buy 





Real Estate Wanted 


Top rated tenant requires 40 to 
80,000 sq. ft. ground floor space with 
several acres vacant land adjoining 
in city of 50,000 up East of Missis 
sippi River. 


MITCHELL REALTY CO. 
276— Sth Ave. N.Y.C. 


Sa 











BACK VOLUMES — Wanted to buy for cash 
of foundrymen, TRANSACTIONS American 
Foundrymen’s Society and other scientific tech- 
ong Pera, A. 8. ASHLEY 27 E. 21, N. Y. 


WANTED! BOUND VOLUMES OF TRANS- 
ACTIONS OF AFS. Arrangements to sell 
bound volumes of TRANSACTIONS of AFS, 
intact and in good condition, may be made 
through AFS Headquarters. Thsoe who have 
no further use for any volumes of TRANS- 
ACTIONS on their bookshelves are requested 
to communicate with the Book Department, 
American Foundrymen’s Society, Golf and Wolf 
Roads, Des Plaines, Illinois. 


NEW SERVICE 
MODERN CASTINGS announces a new 
service available to all members of the 
American Foundrymen’s Society. Any 
member seeking employment in the metal- 
castings business may place one classified 
ad of 40 words in the “Positions Wanted” 
column, FREE OF CHARGE. 
Inquiries will be kept confidential if re- 
quested. Ads may be repeated in following 
issues at regular classified rates. Send ads 
to MODERN CASTINGS, Classified Adver- 
tising Dept., Golf and Wolf Rds, 
Plaines, Tl. 





For School or Home Work Shops 
Consists of Gas Furnace, Blower with 
Electric Motor for 110-volt AC or DC cur- 
rent, crucibles, tongs, moulding sand, 
flask, hose, etc., including full instructions 
for use. Have fun and profit casting mod- 
els, jewelry, statues, art objects, tools, 
shop equipment, etc., out of aluminum, 
copper, bronze, silver, brass, and alloy. 
Practical for forging, case hardening, 
heat treating steel and for developing 
new alloys and new materials and plast- 
ics out of glass, borax, wax, etc. In 4 
sizes, capacity 1'2 lb. to 36 Ib. of red 
brass. 

Write for Free Circular: 





COMPLETE OUTFIT FOR CASTING AND 
HEAT TREATING—2400° F. FOUNDRY 


KANSAS CITY SPECIALTIES CO. 


ai 


we 


Dept. M-9, P. O. Box 6022 
MARYSVILLE, KANSAS 
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NARCOLINE 


Slag-Resistant 
Plastic 
Refractory 
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ZNARCOLINE 
NARCOLINE 


\ Assures 

a eaner Castings 

\ 5 A successfully resists the 
erosive and corrosive 
action of metals and 
slags, eliminating refrac- 

© tory inclusions from the 

»~ casting. 


Facilitates 

Metal Flow 
It resists graphite burn- 
ovt under operating 
conditions, and main- 
tains a lasting lubri- 
cated surface for easy 
metal flow. 


NARCOLINE 


Assures 

Easy Slag 

Removal 
It resists the wetting 
action of molten met- 
al and slag, permit- 
ting ladles to be 
cleaned of solidified 
metal and slag with 
little effort. 


NARCOLINE 


Easy to Install 
it can be rammed to 
any desired shape with 
mallet or air hammer. 


Requires no special 
training to install. 


bulletin 
No. 106 Rev. 


NORTH AMERICAN REFRACTORIES CO. 
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This index is published as a convenience 
to tht readers. While every care is taken 
to make it accurate MoperRN CastTINcs 
assumes no responsibility for errors or 
omissions. 


New Improved 
Ceramic Shell Molds 
Cut Process Time 50% 
...Material Cost 40% 


You, too, can now enjoy the benefits of 
the complete Nalcast mold making system 
like many leading investment casting 
foundrymen. Less process time...lower 
material cost...closer tolerances...larger 
castings...simpler methods, are some. Ask 
us for the full story. See how easily you 
can install this system to save time and 
money. No obligation, of course. 


FAST, DEPENDABLE SERVICE 
As Eastern distributor of Nalcoag and Nal- 
cast for National Aluminate Corporation of 
Chicago, Al d Ss ders & Company 
can serve you quickly and dependably. 





Phone or write us for your Nalcast needs or 
for conventional investment casting require- 
ments. For both, we recommend— 


* Saunders Blue Wax * Sherwood Wax Injection 
Presses * Ecco High Frequency Melting 
Equipment * and many other proven Products 


Send for Catalog #56 for complete 
———S listing and description. 


BAA 
223) ALEXANDER 
laa SAUNDERS & CO. 


BAS! 
95 Bedford Street, New York 14, New York 
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modern castings is the BIGGEST 
magazine in the metalcastings industry 


There are more pages of top technical 
editorial material in Mopern Castincs 
. . - 1400 pages in the last year... 

you can receive a pe of 
this valuable publication each month for 
only $5.00 a year in the U.S., $7.50 
elsewhere. 

To subscribe, complete the information 
on one of the cards below and mark the 
box [x] at the bottom of the card. You 
will be billed later. 


modern castings is 
the BEST source of manufacturers’ data 


When you see a “Circle No.” under an 
item or an ad, it means that there is more 
information available to you by using the 
cards below. Mopern Castincs fills more 
of these inquiries than any other publi- 
cation in the metalcasting industry. 


BUSINESS REPLY CARD 
First Class Permit Ne, 83, See. 34.9 P. L. & R. DES PLAINES, HLL. 


Reader Service Dept. 
MODERN CASTINGS 
Golf & Wolf Roads 
Des Plaines, lilinois 
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modern castings is the BIGGEST 
magazine in the metalcastings industry 


There are more pages of top technical 
editorial material in Mopern CastiNcs 
. . - 1400 pages in the last year... 
and you can receive a personal copy of 
this valuable publication each month for 
only $5.00 a year in the U.S., $7.50 
elsewhere. 

To subscribe, complete the information 
on one of the cards below and mark the 
box [x] at the bottom of the card. You 
will be billed later. 


modern castings is 
the BEST source of manufacturers’ data 


When you see a “Circle No.” under an 
item or an ad, it means that there is more 
information available to you by using the 
cards below. Mopern Castincs fills more 
of these inquiries than any other publi- 
cation in the metalcasting industry. 


BUSINESS REPLY CARD 
First Class Permit No, 83, Sec. 34.9 P. L. & R. DES PLAINES, ILL. 


Reader Service Dept. 
MODERN CASTINGS 
Golf & Wolf Roads 
Des Plaines, Illinois 


Please type or print Void after March 1, 1960 September/59 
Please have information or bulletins indicated by circled numbers sent to me without obligation. 
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the winning combination in your foundry operations 


. 
© YELLOWSTONE, Western Bentonite 


& AUTO BOND, Bentonite for Gray Iron 


} SOUTHERN STAR, Southern Bentonite 


@ and, MAGCOBAR SERYICE,. 


MAGNET COVE BARIUM CORP. 
HOUSTON, TEXAS 


DES PLAINES, ILL, 
P. O. Box 6504. 


576 Northwest Hwy. 
Circle No. 197, Page 157-158 





ALLOY INGOT FOR SAND, PERMANENT MOLD AND DIE CASTING 


How APEX Production Control produce 


alloys tailored to your specifications 





Your specification page in the Apex Spec Book 
controls your ingot production—holding alloy ele- 
ments to desired content for castability and maxi- 


mum properties. 


Once recorded, your particular specs become the 
formula for your alloy production in all Apex 
plants. Under meticulous control, you receive an 
alloy to meet casting applications requiring spe- 
cial mechanical properties, physical properties, 
machinability, corrosion resistance or other indi- 
vidual needs. The Spec Book also includes specifi- 
cations for all standard alloys conforming to 


governmental and society specifications. 





with certified accuracy 





The QUANTOMETER 


assures you of 
an alloy 
conforming to 
your specifications 


Our sales engineers will gladly discuss 
the Apex production control system as it 
applies to your casting requirements. Call 
on us now for composition accuracy and 
prompt shipment of your alloys. 


APEX SMELTING COMPANY 


CHICAGO 12 + CLEVELAND 5 * LONG BEACH 10, CAL. 
SPRINGFIELD, OREGON (NATIONAL METALLURGICAL CORP.) 


Base metal and alloy SPECTROGRAPHIC STANDARDS available - Aluminum - Magnesium - Zinc 


Circle No. 198, Page 157-158 





Research leadership 
back of every 


ingot 





